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ADVERTISEMENT.

The completion of this volume has been retarded, nearly

tivelve months, by various caufes. It was the author's

intention, to have offered the refult of his farther experi-

ence concerning the hydrocephalus internus, and of

the ufe of mercury in affections of the head :

And alfo to have added, to his Remarks on the Improve-

ment of the Manchejler Infirmary, fame general Obferva-

tions on the polity of hospitals. But he is, at

prefent, too fully occupied with profejjional and other

engagements, to allow due leifurefor thefe undertakings.

The firjl, fecond, and third Parts, into which this

work is divided, correfpond to the three volumes offormer

editions. The fourth Part confijls of Effays not before

comprifed in them.

i

MANCHESTER} OCTOBER I5, I789.
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THE

PREFACE.

In the Preface to a former volume,

published about three years ago, I availed

myfelf of the authority of the great Lord

Bacon ; whofe plan I have fteadily pur-

fued in the collection and arrangement

of FACTS, OBSERVATIONS, and EXPE-

RIMENTS. Long and fyftematic com-

positions are neither compatible with the

extenfive engagements of my profeffion ;

nor with the attention which is due from

me to a numerous family. But in this

defultory way, I can employ a vacant

hour ; beguile the diftance of a tedious

journey j or divert the anxieties of a feel-

ing heart, with improvement to myfelf,

and, 1 am willing to hope, with advan-

tage to others.

MANCHESTER, FEB. 6, 1776.

ESSAT
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ESSAY I.

OBSERVATIONS ON THE

STATE of POPULATION

I N

MANCHESTER,
AND OTHER ADJACENT PLACES^;.

FROM an account taken in 17 17,

the number of inhabitants in Man-

chefter, for I am uncertain whether

Salford (b) was included, appears

to have been 8000.

By a furvey made in 1757 of Manchefter

and Salford, the number of inhabitants was

(a) Inferted in the Philofophical Tranfaftions, vol*.

LXIV. LXV. LXVI.

(b) Manchester and Salford, though diftinguifhed

by different names, like London, Weftminfter, and the

Borough of Southwark, may be confidered as one and the

fame town, being divided only by a fmall river, over

which two bridges are erefted.

Vol. II. B found



2 OBSERVATIONS ON
found to be 19839. And from 175410 1761

inclufive, the number of deaths amounted to

5769. The annual deaths therefore, at the

period of the furvey, muft have been 721,

exclufive of diffenters. It is probable, as

will appear afterwards, that thefe would have

increafed the number to 771. At this time

therefore 1 in 25 .7 of the inhabitants of

Manchefter died every year.

A new furvey of Manchefter has been exe-

cuted this fummer (1773) with great care

and accuracy, of which the following is a par-

ticular account.

MANCHESTER. S ALFORD.

3402 Houfes 866.

5317 Families 1099.

IO548 Males 2248.

II933 Females 2517.

77*4 Married 1775-

43 2 Widowers 89.

1064 Widows 149.

7782 Under 15 i 793-

3252 Above 50 640.

342 Male Lodgers 18.

150 Female ditto 13-

44 Empty Houfes 26.

From hence it appears that the number of

tenanted houfes in Manchefter^ and Salford

amounts
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amounts to 4268 ; the families to 6416} and

the inhabitants to 27,246. The proportion of

perlbns to a houfe therefore is more than 6-i-i

and of individuals to a family about 41. The

females exceed the males by 1654; the wi-

dows are more than double the number of

widowers ; and about a feventh part of the

inhabitants have attained the age of fifty.

The following Table is formed from the

Regifter of Burials and Baptifms at the Col-

legiate or Parifh Church in Manchefter, and

gives the annual number of each on an average.

Burials. Baptifms.

184

286

359

736 769
73i 843

870 970

But it fhould be remarked, that this account

does not include the deaths or births amongft the

diffenters. Thefe, by a late improvement in

our Bills of Mortality, are now received into the

Parifh Regifter ; and laft year (1772) the for-

mer amounted to 50, the latter to 181. Admit-
ting thefe to be the average of unregiftered

baptifms and burials in Manchefter, the annual
medium of deaths from 1768 to 1772 inclufive,

B 2 will

From 1580

1680

1720

1754

1761

1766

1587 inclufive,

1687

1727

1760

1765

1770
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will be 958. And the annual births during the

fame period, with the like allowance, will be

1098. Hence the prefent proportion of annual

deaths to the inhabitants is nearly as 1 to 28 .4

;

and of births to.the inhabitants almoft as 1 to 25,

The births alfo, it appears, exceed the burials

140 every year at a medium.

The rapid growth of Manchefter is fufficiently

evident from the preceding fa6ts. Yet Lever-

pool, during the fame fpace of time, has in-

creafed in a much greater proportion. This

appears from the following Table, which 1 have

extracted from a very curious and entertaining

work, lately publifhed by my ingenious friend

the Rev. Dr. Enfield, Lecturer on the Belles

Lettres in the Academy at Warrington.

(c) Year. Number of Inhabitants. Annual Addition.

I700 57I4

I7IO 8l68 245

I720 IO446 227

I73O 12074 l62

I74O 18086 6oi

1750 22099 401

1760 25787 368

1770 34°°4 822

ft) Hiftoiy of Leverpool, page 2S, fecond edition,

corrected.

According
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According to this Table, Liverpool has at

prefent upwards of fix times the number of in-

habitants which it contained at the beginning of

the century.

But the progrefs of trade and opulence in

Manchefter has been more than adequate to its

advancement in population. For a confiderable

part of the manufactory of this flourifhing town,

is carried on in the adjacent country, which is

thereby crowded with houfes and inhabitants.

So populous are the environs of Manchefter,

that every houfe in the townfhip has been found,

by a late furvey, to contain, at an average, fix

perfons. The townfhip is indeed but of fmall

extent ; and the greateft part of it will probably,

in a fhort time, be included in Manchefter. It

contains 311 houfes ; 361 families j 947 males;

958 females
; 656 married perfons ; 21 widowers;

42 widows; 763 under 15 years of age; and 222

above 50.

It is pleafing to obferve, that, notwithstanding

the enlargement of Manchefter, there has been a

fenfible improvement in the healthinefs and

longevity of its inhabitants ; for the proportion

of deaths is now considerably lefs than in 1757.

But this is rhiefly to be afcribed, as Dr. Price

has juftly obkrved(d), to the large acceffion of

(d) See a moll valuable Treatife on Reverfionary Pay-

ments, p. 188, third edition.

B 3 new
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new fettlers from the country. For as thefc

ufually come in the prime of life, they muft raife

the proportion of inhabitants to the deaths, and

alfo of births and weddings to the burials, higher

than they would otherwife be. However, exclu-

five of this confideration, there is good reafon to

believe that Manchefter is more healthy now

than formerly. The new ftreets are wide and

fpacious, the poor have larger and more com-

modious dwellings, and the increafe of trade

affords them better clothing and diet than they

before enjoyed. I may add too, that the late

improvements in medicine have been highly

favourable to the prefervation of life. The cool

regimen in fevers, and in the fmall-pox ; the free

admiflion of air ; attention to cleanlinefs ; and the

general ufe of antifeptic remedies and diet, have

certainly mitigated the violence, and lefTened the

mortality of fome of the moft dangerous and

malignant diftempers to which mankind are

incident. The ulcerous fore throat, which pre-

vailed here in the year 1770, is the only epidemic

which has appeared in Manchefter, with any fatal

degree of violence, for many years. Miliary

fevers, which were formerly frequent in this town

and neighbourhood, now rarely occur ; and if I

may judge from my own experience, the natural

fmall-pox (for inoculation is not much practifed

here) carries off a fmaller proportion of thofe

who
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who are attacked by it, than is commonly fup-

pofed. Puerperal difeafes alfo decreafe every

year amongft us, by the judicious method of

treating women in child-bed : and as nature is

now more confulted in the management of in-

fants, it is reafonable to fuppofe that this mult be

favourable to their health and prefervation.

But it muft be acknowledged that large towns

are injurious to population ; and the advantages

I have enumerated, which in hamlets or country

villages would have operated with full force to

the benefit of mankind, have only ferved to check

the deftruftive tendency of the accumulation of

inhabitants in Manchefter. In the Pais de Vaud,

a diftrict of the province of Bern in Switzerland,

and in a country parifh in Brandenburgh, i in 45
of the inhabitants die annually ; and at Stoke

Damarell in Devonfhire, 1 in S4-CeJ •' whereas in

this town the yearly mortality appears to be 1 in

28 ; in Leverpool 1 in 27 ; and in London 1 in

21. Half the children who are born in Man-
chefter die under five years old ; and the propor-

tion which the births bear to the number of

inhabitants who attain the age of 80, is as 30 to 1.

Difeafes are moft frequent and fatal here in the

months of January, February, and March j and

(t) See the Treatife before referred to, on Reverfionary

Payments, by my learned friend Dr. Price.

B 4 lead
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leaft fo in July, Auguft, and September. The
mortality of thefe two feafons is as 1 1 to 8 and

of the firft fix months of the year compared with

the laft fix months, as 7 to 6.

In April, 1773, feveral gentlemen, from mo-

tives of curiofity, undertook an enumeration of

the people of Bolton, a manufacturing town

about twelve miles diftant from Manchefter.

The houfes were found to be 946 ; the males

2159; the females 2392; and perfons aged

feventy years and upwards, 74. To thefe num-

bers 17 muft be added, which by a miftake

were not clafled under either denomination. The

inhabitants of Bolton therefore amount to

4568 ; the number of individuals to a houfe is

4.8; and about a fixtieth part of the people

have attained the age of feventy.

Little Bolton, a fuburb of Bolton, including

the manor, and extending into the country as far

as the inhabitants are fubject to fuit and Jervice,

contains 232 houfes ; 771 individuals ; 361

males; 410 females; and 15 perfons aged

feventy years and upwards. From this account

it appears that the inhabitants are 3 .3 to a houfe

;

and that 1 in 51 has reached the age of feventy.

The difference in thefe proportions between a

fmall town, and a country manor contiguous to it,

is worthy of obfervation.

Mr.
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Mr. Fletcher has favoured me with an

enumeration of the people of Bury, which he

has juft executed with great care. The town

contains 463 houfes ; 464 families ; and 2090

inhabitants. Each houfe and family therefore

confifts of 44 individuals. Bury is fituated nine

miles from Manchefter, and is enriched by a

branch of the woollen manufactory.

At Altringham, a market town in Chem ire,

which has no manufactory, the number of houfes,

according to an exact furvey made in July, 1772,

was 248 ; of inhabitants 1029, or 44. to a houfe.

An enumeration of the people of this town was

made about twenty years ago, at which time

they amounted very nearly to 1000.

The following is a comparative view of the

ftate of population} the duration of life, and the

mortality of the feveral feafons of the year, &c.

in Eastham, and Royton, /two country places

widely different from each other in climate,

fituation, and in the occupation of their in-

habitants. •

The parifh of Eaftham lies in Wirral, one of

the hundreds into which Chefhire is divided, and

is extended along the banks of the river Merfey,

a few miles diftant from the Irifh. fea. The
people are molt of them farmers ; though fbme

are fifhermen, and others are employed in the

ferry to Liverpool.

Royton
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Royton is a chapelry, fituated ten miles eaft-

ward of Manchefter, under the great chain of

mountains which divides Lancafhire and York-

mire. The inhabitants are employed chiefly in the

cotton and linen manufactory ; a few of them are

farmers ; and fome I believe work in the coal

pits, with which this country abounds.

I am indebted to my learned friend the Rev.

Mr. Travis, Vicar of Eaftham, for the furvey of

his own parifh, which he undertook at my
defire, and executed himfelf ; and alfo for that of

Royton, which was made by his uncle, the wor-

thy and refpectable clergyman of that chapelry.

January
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Of all the months in the year fingly taken,

October is the mod, and April the leaft fatal to

the inhabitants of Eaftham. Whereas the three

laft months of the year appear to be the moft

healthful at Royton ; although a very large quan-

tity of rain ufually falls there during this feafon.

For the wind at this time being generally wefterly,

the clouds are intercepted by the high mountains,

and difcharge themfelves in frequent and heavy

fhowers. At Townley, which is fituated under

the fame chain of hills, and is not very far diftant

from Royton, 42 inches of rain fall at a medium,

every year. The quantity of rain at Manchester,

which is farther removed from the mountains, is

about 33 inches communibus amis (gJ. It has

been obferved by a very ufeful writer, that the

moijiJeafons in Great Britain and Ireland are more

remarkably free from epidemic difeafes, than the

dry ones ; and that ftorms, the ufual concomitants

of rain, are attended with more health and lefs

ficknefs than calm weather, probably becaufe

they diffipate the vapours, which by Stagnation

might prove an occafion of various diftem-

(g) The rain-gauge at Townley appears to have been

placed on the top of the houfe ; whereas, at Manchefter, this

inftrument was very near the ground. It is evident, there-

fore, that the difparity muft be eftimated at much more than

nine inches
-
.

pers
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persfbj. I fhall not prefume to determine, that

thefe obfervations account for the fuperior heal-

thinefs of the laft months of the year at Royton

;

but they certainly mould remove the prejudice

which is too generally entertained againft the

wetnefs of the climate in Lancamire, and other

weftern counties of England. For the bounties of

Providence are difpenfed with an equal, as well as

with a liberal hand. And if we, in this part of

the ifiand, enjoy lefs funfliine than our neigh-

bours, we have milder winters, and fummers

tempered with more refrefhing mowers, to balance

the inconvenience.

The Rev. Mr. Bolton, a very worthy dif-

fenting clergyman at Monton, a few miles

from Manchester, has at my requeft, made an

enumeration of his people, with a re.trofpecl:ive

view of the births and deaths amongft them

during the laft ten years. By this furvey, his

congregation, including fervants, confifts of

196 males; 190 females; 97 families; 60

married perfons ; 14 widowers; 13 widows;

142 under 15 years of age; and 64 above 50,

The deaths during ten years have been 57, and

the births 138. Hence it appears, that of this

fociety 1 in 6 has attained the age of 50 ; that

the births are more than double the burials

;

(h) Rutty's Chronological Hiftory of Weather.

and
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and that only : in 68, at a medium, dies every

year. The laft circumftance is fomewhat ex-

traordinary ; but to remove all doubt? concern-

ing the accuracy of his enumeration, Mr. Bolton,

with the moft obliging afiiduity, has repeated

it twice. And he has derived his information

not only from the regifter of his chapel, but

alfo from the private records, or deliberate

recollection of every family in his congregation.

The Jituation of Monton appears to be rather

unfavourable to health, from the vicinity of a

large mofs ; but the .people are moft of them

farmers, and are remarkable for their diligence

and fobriety. The long life which they enjoy

affords a finking and pleafing proof of the great

advantages of temperance ; and confirms a curi-

ous obfervation of M. Muret, who examined

the regifter of mortality in one town, to mark

thofe whofe deaths might be imputed to exce/s.

The number of thefe he found fo great, as led

him to believe that drunkennefs is more destruc-

tive to mankind than pleurifies, fevers, or the

moft malignant diftempers.

Ave, 16, 1773.

FARTHER
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FURTHER OBSERVATIONS

ON THE

State of Population in Manchester, and

other adjacent Places.

THE number of inhabitants and progrefs

of population in the kingdom; the increafe or

decreafe of certain difeafes; the comparative

healthinefs of different fituations, climates, and

feafons ; and the influence of particular trades

and manufactures on the duration of life, are

fubjects of the higheft importance to the com-

munity ; and equally interefting to the ftatefman,

the philofopher, and the phyfician.

<c I have fomewhere read," fays Dr. Franklin

(in the remarks on my former paper with which

he has lately favoured me) " that in China an

cc account is yearly taken of the number of

" people; and of the quantities of provifion pro-

" duced. This account is tranfmitted to the

cc Emperor, whofe minifters can thence fore-

w fee a fcarcity likely to happen in any province,

" and from what province it can belt be fupplied

cc in good time (a). To facilitate the colledt-

" ing of this account, and prevent the neceflity

(a) ChimAj like all other countries that fubfift chiefly

upon rice, is fubjedl to frequent famines. Monte/quieu.

Vol. U. C "of
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" of entering houles, and fpending time in afk-

" ing and anfwering queftions, each houfe is

" furnifhed with a little board, to be hung with-

" out the door during a certain time each
<f year ; on which board are marked certain

" words, againft which the inhabitant is to

" mark number or quantity, fomewhat in this

" manner

:

MEN
WOMEN
CHILDREN
RICE or WHEAT
FLESH, &c.

" All under fixteen are accounted children,

" and all above, men and women. Any other

" particulars, which the government defires in-

" formation of, are occasionally marked on the fame

" boards; Thus the officers appointed to col-

" left the accounts in each diftricl:, have only to

" pafs before the doors, and enter into their

ct book what they find marked on the board,

" without giving the leaft trouble to the family.

" There is a penalty on marking falfely ; and as

" neighbours muft know nearly the truth of each

" other's account, they dare not expofe them-

" felves, by a falfe one, to each other's accufation.

" Perhaps
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« Perhaps fuch a regulation is fcarcely prafrica-

« ble with us."

But an enumeration of the people of England,

fimilar to that lately executed at Manchefter,

would not be fo difficult an undertaking, as may

at the firft view be imagined. And if accurate,

and comprehenfive Bills of Mortality were uni-

verfally eftabfifhed, they would admirably coin-

cide with the views of fuch inquiries, and give

precifion and certainty to the conclufions deduced

from them(b).

From the populoufnefs of this neighbourhood,

it may perhaps be fuppofed, that a great number

of burials are brought from the country to the

collegiate and other churches in Manchefter, and

that this circumftance is likely to create uncer-

tainty and error in the calculations made from

the parochial regifter of deaths. But it appears,

from the beft information I can colle6t, that the

number of fuch burials is not confiderable ; and

that they are pretty exactly balanced by thofe

which are carried out of Manchefter to the

neighbouring epifcopal or diflenting chapels.

This fa£t admits of an eafy and fatisfadtory

(b) See Propofals for eftablifhing accurate Bills of

Mortality in Manchefter, vol.1. p,4z8. Thefe Propofals

have" been adopted, and, with a few variations, carried into

execution by Dr. Haygarth at Chefter, Dr. Dobfon at

Liverpool, and by Mr. John Aikin at Warrington.

C 2 explanation,
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explanation, were it neceffary to trouble the

reader with it.

It is remarked, in the former paper, that wet

feafons are generally more free from epidemic

difeafes than dry ones, and the Bills of Mortality

at Manchefter Jeem to confirm the obfervation

:

It appears at leaft from the following table, that

the year 1766, remarkable in this climate for the

fmall quantity of rain which fell during the

courfe of it, was more fatal than any of the reft.

And the proportion of deaths will be deemed

greater, when it is recollected, that the town con-

tained at that time fewer inhabitants probably, by

two thoufand, than it does at prefent. For the

rapid increafe of Manchefter commenced about

the year 1765, after the conclufion of the laft

war.
Year. Quantity of Rain

at ManchefLr.
Inches.

Deaths at

MancheiUr.

1765 31- 378 723

1766 25. 762 IOI9

I767 29. l86 69O

1768 4O. 526 867

I769 32. 514 788

1770 39- 363 988

1771 from Tan. 1 ") , 0 »J
• C 6. 8 (c)

to June 1. 3
This

(c) This account of the quantity of rain, was communi-

cated to me by George Lloyd, Efq. F. R. S. The obferva-

tion s
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This table, it muft be acknowledged, does

not comprehend a fufficient length of time to

dons were made at his feat, about a mile diftant from the

centre of Manchefter, and were continued only till June

1771.

The following is an abridged view of a meteorological

regifter, which I kept, with great exa&nefs, during the

years 1774 and 1775.

1774.

Months. Thermometer. Days.

Two o'clock P. M.
Higheft. Loweft, Rainy, Dry.

Jan. Feb. March, 56. 28. 25. 65.

April, May, June, 72. 45. 55. 36.

July, Aug. Sept. 75. 53. 66. 26.

0£l. Nov. Dec. 60. 30. 43. 49.

Mean heat 52,25. 189. 176.

1775-

Jan. Feb. March, 54. 30. 61. 29.

April, May, June, 78. 51. 42. 49.

July, Aug. Sept. 74. 48. 62. 30.

Oft. Nov. Dec. 64. 32. 50. 28.

Mean heat 55,7 215. 136.

N. B. In 1775, fourteen days are omitted, no account

being taken.

The thermometer was made by Dollond, and graduated

according to the fcale of Fahrenheit. It was placed in the

open air, and in a northern expofurc. The column of

rainy days exprcfles the leajl, as well as the greatejl quantity

of rain ; the column of days includes only thofe days, in which

not a fingle (hower was noticed. The day comprehends

twenty-four hoars.

C 3 admit

\
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admit of any very accurate or incontrovertible

conclufions. And the influence of other caufes

of difeafe, which have little or no relation to

the ftate of the atmofphere, together with the

irregularity which neceflarily occurs in the

annual increafe of a large manufacturing town,

may be regarded as farther fources of fallacy

and uncertainty. It is therefore with diffidence

I obferve, that though wet feafons are lefs

mortal than long continued droughts, yet the

rainy years 1768 and 1770 proved extremely

fickly and fatal. And thofe years are probably

moft unfavourable to health, in which heavy

rains fall about the beginning of fummer, and

are fucceeded by great and uninterrupted heats.

For the e^rth being thus drenched with moifture,

and the low lands overflowed with water, the

exhalations become conftant, copious, and often

putrid.

Joan Leo in his hiftory of Africa relates,

that if heavy rains fall in that country during

the months of July and Auguft, the plague

ufually breaks out the September following (d).

But in European climates, it is well remarked by

Sir John Pringle, that frequent fhowers in

fummer cool the air, check the excefs of va-

pour, dilute and refrefh the corrupted waters,

(d) Hill. Africae, lib. 1. cap. io.

and
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and precipitate the noxious effluvia which float

in the atmofphere (e). And it appears, from

a variety of obfervations which I have collected,

that October, November, and December are

generally very healthy, although the moft rainy

months in the year. I mall fubjoin a table

which will fet this point in the cleared light;

and at the fame time Ihew the comparative

mortality of the different feafons at Middleton,

Bowden, Chowbent, Difhley, Middlewich,

Richmond, and Manchefter. (f)

(e) See Sir John Pringle on the Difeafes of the Army,

p. 5, edit, fourth.

(f) Extrail of a letterfrom Dr. Farr, dated April 13, 1782.

" Before I left the Briltol Infirmary, I took an ac-

" count of all the difeafes which occurred in it for a number

" of years ; and as all acute cafes are admitted, it is, in

" general, an epitome of the ftate of difeafes in the town.

" I have fent you an account for three years, during which

" time 1 kept a regifter of the rain."

1775 J 776 1777

.Synochus - 166 95 137
Typhus - - - ' 35 21 33
Intermittents - - 16 14 4
Pleurifies and Peripneumonip 20 43 £5

Inflammations - - 8 15 18

Acute Rheumatifm - - 52 66 64

297 254 281

Rain. Inches, . . 38,597, 28,554, 23*369

C 4 A Table
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Total. Jan. Feb. March, 4263.

April, May, June, 3857.

July, Aug. Sep. 2961.

Oft. Nov. Dec. 3495.

There is a confiderable diverfity in the

fituation of thefe places. Middleton lies fix

miles north eaft. of Manchefter, not far from

the great chain of mountains which divides

Lancafhire and Yorklhire ; and about thirty-

fix miles from the fea.
•

Bowden is ten miles to the fouth weft of

Manchefter, and thirty-five miles from the

fea. It is an elevated fituation, in a level

country ; and at a great diftance from any

hills.

Chowbent is ten miles weftward of Man-

chefter, and twenty five miles diftant from the

fea. It is in a low and flat fituation, and near

a very extenfive morafs.

Dishley is in that part of Chefhire, which

borders on the peak of Derbyfhire. It is a

mountainous fituation, thirteen miles fouth eaft

of Manchefter, and fifty miles from the fea.

Middlewich is twenty eight miles fouthward

of Manchefter, and about forty miles from the

fea. It is furrounded by a well cultivated and

level country.

Richmond is a confiderable market town in

the north riding of Yorkftiire, about forty miles

diftant
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diftanc from the German ocean. It ftands on

an eminence, which terminates a long conti-

nued range of mountains. The country below

is an extenfive, rich, and well cultivated plain.

The obfervations of Dr. Franklin on the

fubject of moifture will, I doubt not, be very-

acceptable to the medical reader, although he

may not entirely acquiefce in the opinion of this

excellent philofopher. I mail therefore give a

farther quotation from the letter before referred

to. " The gentry of England are remarkably

et afraid of moifture, and of air. But feamen,

" who live in perpetually moift air, are always

" healthy if they have good provifions. The
<c inhabitants of Bermudas, St. Helen, and other

" iflands far from continents, furrounded with

<c rocks, againft which the waves continually

" dafning fill the air with fpray and vapour, and
ft where no wind can arife that does not pafs

" over much fea, and of courfe bring much
" moifture, are remarkably . healthy. And I

" have long thought, mere moift air has no ill

" effect on the conftitution though air impreg-

" nated with vapours from putrid marines is

" found pernicious, not from its moifture, but

" putridity. It feems ftrange that a man, whofe

" body is compofed in great part of moift fluids,

" whofe blood and juices are fo watery, who can

" fwallow quantities of water and fmall beer

« daily



28 OBSERVATIONS ON
" daily, without inconvenience, fhould fancv that

" a little more or lefs moifture in the air fhould

" be of fuch importance. But we abound in

" abfurdity and inconfiftency."

In the former paper, I gave a ftriking ex-

ample of the great advantages of diligence and

lobriety, in the length of days which the people of

Montqn enjoy. Such an inftance, though a An-

gle one, affords the mod animating leflbn of

morality ; and I can enforce it by farther proofs.

The Rev. Mr. Harrop has favoured me with

an account of the people who attend divine

fervice in the chapel at Hale, near Altringham,

which he has lately taken, with a retrofpect of the

births and deaths amongft them during the laft

feven years. The fociety is compofed of 140

males, 136 females, 92 married perfons, 8

widowers, 12 widows, 105 under fifteen years of

age, and 41 above fifty. The deaths during

feven years have been 28, and the births 68.

It appears from this enumeration, that only one

in 69 of the people, who are moft of them far-

mers, dies annually. Hale is a low fituation,

and the foil is clayey.

The congregration belonging to the chapel at

Horwich confifts of 305 individuals, viz. 149

males, and 156 females, 94 married perfons, and

9 widowers, 8 widows, 1 27 under fifteen years of

age, and 50 above fifty. The births for the laft

feven
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feven years have amounted to 101, and the

deaths to 32. Hence the yearly proportion of

deaths to the inhabitants is as 1 to 66. Horwich

is between Bolton and Chorley, the country is

mountainous, and the people are compofed

almoft equally of farmers and manufacturers.

I am obliged to the Rev. Mr. Evans for this

account.

The Rev. Mr. Smalley of Darwen, three

miles from Blackburn in Lancafhire, has tranf-

mltted to me the following furvey of his congre-

gation. It confuts of 1850 individuals
; 900

males j 950 females; 640 married perfons; 30

widowers; 48 widows; 737 perfons under the

age of fifteen, and 218 above fifty. During the

laft feven years the deaths have amounted to

233; and the births to 508. The annual pro-

portion of deaths therefore is 1 in 56 ; and the

births are to the number of inhabitants nearly as

1 to 25 .5. Darwen is a country diftrict, bleak

and elevated in its fituation, furrounded by moors,

and ill cultivated. The inhabitants are chiefly

employed in the cotton manufactory.

A clergyman in the peak of Derbyfhire has,

at my defire, undertaken an enumeration of the

people of Edale, a fertile valley in that part of

the county, inhabited by a fober and induftrious

race of farmers. But I have not yet received a

particular account of the furvey ; and have onlv

been
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been informed, that i in 59 of the inhabitants

.dies annually, on an average of ten years.

The principles and manners of the Quakers,

though often made the fubjedts of illiberal cen-

fure and ridicule, may probably afford them

advantages, with refpect to the duration of life,

over other bodies of men. The diligence,

cleanlinefs, temperance and compofure of mind,

by which the members of this fociety are in

general diftinguifhed, may reafonably be fup-

pofed to contribute to health and longevity :

And as there are no perfons among them in

abject poverty, and few immoderately rich, this

more equal diftribution of property muft lefTen

the fources of difeafe, and furnifh every indivi-

dual under it with the neceffary means of

relief. Thefe confiderations excited my curiofity

to know the proportion of deaths amongft the

Quakers in Manchester ; and I have been gra-

tified by Mr. Routh, in the moft obliging

manner, with the following information. The

fociety confifts of 8 1 males ; and 84 females ;

54 married perfons ; 9 widowers ; 7 widows ;

and 48 perfons under fifteen years of age. The

births during the laft feven years have amounted

to 34; and the burials to 47. About 1 there-

fore in 24 .6 of the Quakers in Manchefter dies

annually ; whereas the proportion of deaths

amongft the inhabitants of the town at large

is
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is as 1 to 28. If no allowance be made for

the temporary and accidental irregularities which

may occur in a fingle and fmall body of men,

when the average of a few years has only been

taken, a conclufion directly contrary to what

I have prefuppofed, will be drawn from this

fa£t. And perhaps it will be urged, that the

want of vivacity in the people of this fe£t, and

the fedentary lives of their females, are caufes

which Ihorten the period of their exiftence,

and counterbalance the advantages from clean-

linefs and fobriety, which they enjoy. But the

reader will entertain a different opinion con-

cerning this point, when he is informed, that

the Quakers here have had few or no acceffions

to their number, by fupplies from other places,

during the laft feven years. This mull confi-

derably increafe their proportional mortality, for

reafons which have been before affignedj and

is the true caufe, why the deaths amongft them

fo much exceed the births. Were it not for

new fettlers in the prime of life, who annually

pour into Manchefter, it is probable that more
than 1 in 25 of its inhabitants would die annu-

ally. So baleful is the influence of large towns

on the duration of life ; and fo juftly are they

ftiled, by a writer of the moft diftinguiflied abi-

lities, the graves of mankind (g) !

(g) Dr. Price. Thl
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The Rev. Mr. Barnes, whom I cannot men-

tion without exprefiions of efteem and friend-

ihip, made a furvey in September, 1773, of

the people belonging to the new chapel at

Cockey Moor, near Bolton, the particulars of

which are as follow

:

Houfes I CO

Families I {4.JT
Males 320.

Females 39 1 -

Married perfons 248.

Widowers 10.

Widows 27.

Under fifteen 252.

Above fifty 99-

Births in five years 125.

Deaths in feven years 1 14.

Total number of people 711.

The married perfons in this fociety are there-

fore to the fingle as 1 to 1 .867 j the widows are

nearly treble the number of widowers ; a feventh

part of the people have attained the age of fifty,

and thofe under fifteen exceed one third of the

whole congregation. The average number of

births is 25 every year, and of deaths i6lj fo

that the former are to the latter, in the propor-

tion of fomewhat more than 5 to 3 ; and 1 per-

fon
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fon in about 44 dies annually. It fhould be

remarked, that the number of deaths in this

period was considerably increafed by the uncom-

mon fatality of the fmall-pox in the year 1770.

Cockey Moor is furrounded by a cold, wet, and

barren country ; the inhabitants are farmers and

manufacturers.

The congregation belonging to the chapel at

Chowbent confifts of 11 60 perfons, viz. 554
males j 606 females; 173 males, and 150 females

under 10 years of age; 83 males, and 91 females

above fifty ; 6 males, and 4 females above eighty

;

1 99 married couples ; 16 widowers ; and 43
widows. The baptifms during fix years (want-

ing fix weeks) have amounted to 293 ; and the

deaths to 169. About 1 therefore in 41 .2 of

this fociety dies annually. This furvey was made

in November, 1773, by the Rev. Mr. Mercer.

The people of Chowbent are employed chiefly in

the manufactories of cotton, linen, and iron.

At Ackworth, near Ferry-bridge in the county

of York, the chriftenings and burials for ten

years, viz. from March 25th 1757, to March
25th 1767, have been as follow:

Christenings. Burials.

Males 104. Males. 79.

Females 108. Females 77.

Total 212. Total 156.

Vol. II. D Of
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Of this number have died,

Males. Females. Total.

Under i years old 1

8

13 31

Between i and 5 9 7 16

5 and 10 4 1 5

10 and 20 2 2 4
20 and 30 7 5 12

30 and 40 3 8 11

40 and 50 2 4 6

50 and 60 11 3 14
no unci *irs i o T "J1 3

70 and 80 7 14 21

80 and 90 3
CO 9

go and 100 0 I 1

'

Of all ages in ten years 79

____

77 156

Diseases. Males. Females. Total.

Child-bed 0 2 2

Chincough 0 2 2

Confumption 23 15 38

Diabetes .1 O I

Fever 1

2

1

1

23

Infants 7 6 13

Meafles 0 2 2

Old Age 1

1

30

Small Pox 7 6

Dyfentery 1 1 2

Dropfy 0 3
' 3

Apoplexy 2 1 3
In
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In this parilh there are,

184 Houfes, eleven of which are uninhabited.

728 Perfons, of the following ages, viz.

Males. Females. Total.

Under 2 Years old 3* 25 56

Between 2 and 5 32 36 68

5 and 10 34
oft
3 8 72

10 and 20 5° 5 1 IOI

20 and 30 44 63 107

30 and 40 61 62 123

40 and 50 3i 38 69

50 and 60 28 32 60

60 and 70 20 28 48

70 and 80 7 10

80 and 90 2 4 6

90 and 100 0 1 1

Of all ages—Total 340 388
1

This account of Ackworth was lately trans-

mitted to my friend Mr. White, by the Rev.

Dr. Lee, Reclor of the parifh. It appears

that 1 in 46 .6 of the inhabitants dies yearly;

and that the proportion of perfons to each te-

nanted houfe is 4 \. Amongft the males under

2 years of age, the number of deaths exceeds,

by a third, thofe amongft the females 3 and 43
women and only 29 men have attained the age

D 2 of
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of fixty and upwards. Thefe facts (and I could

adduce many fimilar ones) confirm a curious

remark lately advanced by Dr. Price, that the

life of males is more frail than that of females.

I shall conclude this Paper with a Table

deduced from the preceding obfervations.

Feb. ift, 1774.

A Tari.i
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OBSERVATIONS
ON THE

State ^Population in Manchester, and other

adjacent Places, concluded.

A VERY accurate furvey was completed laft

year of the towns of Manchefter and Salford,

with their refpeclive townfhips. This fpring an

enumeration, equally exacl: and comprehenfive,

has been made of the whole parifh of Manchefter j

which contains thirty-one townfhips (exclufive

of the two above-mentioned) in the compafs of

lefs than fixty fquare miles. The reader is here

prefented with the particulars of this enumera-

tion.

Tenanted houfes W 1 -

Families 2525.

Inhabitants 13*786.

Males 6942.

Females 6844.

Married 4319-

Widowers 232.

Widows 315-

Under fifteen 5545.

Above fifty 1762.

Above fixty 470.
Above
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Above feventy 2.61.

Above eighty 87.

Male lodgers 68.

Female lodgers

Empty houfes 41.

The number of perfons to a houfe, in the

parifh of Manchefter, is therefore nearly 5±; of

individuals to a family about 5! ; and £th of the

inhabitants have attained the age of fifty. It is

unneceffary to point out the difference in the

proportions between the town and adjacent country,

as it will appear fufficiently obvious, by compa-

ring this account with that of Manchefter. The

whole number of inhabitants in the town, town-

fhip, and parifh of Manchefter, amounts to

42937-

At the clofe of 1772, an account was col-

lected from every country chapel, both Epifco-

pal and Diflenting, in the parifh, of the baptifms

and burials of that year. The former were

found to amount to 401 ; the latter to 246 ;

and there is a prefumption, that this is nearly

the annual proportion of deaths in the parifh

of Manchefter, exclufive of the town and town-

fhip. For the number of burials in the whole

parifh was, in the fame year, exactly 1 200 j

and it has been fhewn, that the deaths in the

town of Manchefter are, one year with another,

D 4 958.
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958. This fum being fubtracted from 1200,

leaves a remainder (242) for the country, very

nearly equal to 246. And if 13786, the num-

ber of people in the parilh, be divided by 246,

it will appear that only one in 56 of the inha-

bitants dies annually ; whilft the yearly morta-

lity in Manchefter is as 1 to 28. Such a

ftriking difparity in the healthinefs of a large

town, and of the country which furrounds it,

granting it to be lefs than has been fuppofed,

will fcarcely be credited by thofe, who have

paid no attention to inquiries of this nature. And
it muft afford matter of aftonifhment even to the

phyfician and philofopher, when he reflects, that

the inhabitants of both live in the fame climate,

carry on the fame manufactures, and are chiefly

fupplied with provifions from the fame market.

But his furprife will give place to concern and

regret, when he obferves the havoc produced

in every large town by luxury, irregularity, and

intemperance (a) the numbers that fall annual

(a) Th ere arc at this time, in Manchefter, no lefs than

193 licenfed houfes for retailing fpirituous and other liquors

;

and 64 in the other townftiips of the parifti. At Birmingham,

the number of public houfes is ftill greater than at Man-

chefter. A very ingenious friend of mine in that place has

computed, that the quantity of malt confumed there in the

public houfes, requires for its growth, a compafs of land

which would be fufficient for the fupport of 20,000 men.

victims
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victims to the contagious diftempers, which

never ceafe to prevail ;
and the pernicious in-

fluence of confinement, uncleanlinefs, and foul

air on the duration of life (b).

Ye who amid this feveriih world would wear

A body free of pain, of cares a mind ;

Fly the rank city, fhun its turbid air ;

Breathe not the chaos of eternal fmoke

And volatile corruption, from the dead,

The dying, fickening, and the living world

Exhaled, to fully heaven's tranfparent dome

With dim mortality.

Armjirong on Health, Book I.

Great towns are in a peculiar degree fatal

to children. Half of all that are born in

London die under two, and in Manchester under

five years of age ; whereas at Royton, a country

townfhip not far diftant from Manchefter, the

number of children dying under the age of three

years, is to the number of children born only as

1 to 7 : and at Eaftham, a parifh in Chefhire

inhabited by farmers, the proportion is confider-

ably lefs.

It is a common, but injurious practice, in ma-

nufacturing countries, to confine children, before

(b) The Rev. Dr. Tucker, Dean of Gloucefter, informs

me, " That were it not for the daily arrival of recruits from

" the country, his parifh (St. Stephens, in Briftol) and in-

" deed Briftol in general, would be left in a century without

" an inhabitant ; unlefs the people mould betake themfelves

" to better courfc3."

they
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they have attained a lufficient degree of ftrength,

to fedentary employments, in places where they

breathe a putrid air, and are debarred the free ufe

of their limbs. The effeft of this confinement,

fays an able writer, is either to cut them off early

in life, or to render their conflitutions feeble and

fickly. But the love of money ftifles the feelings

of humanity, and even makes men blind to the

very intereft they fo anxioufly purfue. The
fame principle of found policy, which induces

them to fpare their horfes and cattle, till they

arrive at a due fize and vigour, mould determine

them to grant a proportionable refpite to their

children (c). And this obfervation may, perhaps,

be extended to the untimely culture of the mind.

For too early an application to ftudy impairs the

faculties, injures the conftitution, and hurts the

temper by frequent contradiction. Almoft as

foon as a boy has acquired the powers of fpeech,

he is fhut up many hours every day in a noifome

fchool, fecluded from the benefit of exercife and

the refrefhment of the open air, and tied down to

the fevere drudgery of learning what ferves only,

at fuch a period of life, to overcharge his me-

mory, and to deftroy his native cheerfulnefs of

difpofition. Thus the age of gaiety (to ufe the

(c) See Dr. Gregory's Comparative View of the State

and Faculties of Man, &c.

words
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words of the elegant writer before referred to) is

fpent in the midft of tears, puniftiments, and

flavery; and this to anfwer no other end but to

make a child a man, fome years before nature

intended he mould be one.

The Rev. Mr. Harrifon of Chapel in le Frith

has made a furvey, at my requeft, of the inhabit-

ants of Chinley, Brownfide, and Bugfworth;

three hamlets contiguous to each other, in the

parifh of Gloffbp, and peak of Derbyfhire.

They are four ftatute miles in length, and three

in breadth; and contain' 301 males ; 310 females;

200 married perfons ; 1 5 widowers ; 1 8 widows

;

234 perfons under fifteen years of age; 121

above fifty ; and 9 who have attained the age of

eighty. This enumeration was finilhed in Sep-

tember, 1773.

I have been furnifhed by the Rev. Mr.

Afsheton, Re&or of Middleton near Manchefter,

with an account of the births, deadis, and marri-

ages in his parifh, during ten correfponding

years of the laft, and of the prefent century.

From 1663 to 1672 inclufive, the deaths were,

males 180, females 187; the births, males 200,

females 188; the marriages 121.

The births therefore, during ten years, only
exceeded the deaths in number 21 ; and the

average number of births to each marriage, was
3S 3| to 1.

From
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From 1763 to 1772 inclufive, the deaths

were, 499 males, 494 females ; the chriftenings,

802 males, 768 females ; the marriages 330.

The baptifms therefore, during this period,

exceeded the deaths 577, that is, near 58 annu-

ally. And if no allowance be made for illegi-

timate births (which, I believe, in this parifh are

not numerous, and can no where be fuppofed

equal to one fourth of all that are born) each

marriage has produced 4^. children.

It is curious to obferve the change both in the

proportion of births to the deaths, and alfo to the

marriages, which has taken place at Middleton

(and I have received fimilar accounts of other

places) during the courfe of the laft century.

The former may be explained by the greater

encouragement to matrimony, from the increafe

of trade : The latter is of more difficult folution ;

though it is probable that the warmer cloathing,

and better fare, which the poor now enjoy, may

have contributed to it. Luxury, when carried

to fuch a degree as to enervate the conftitution, is

unfavourable to population ; but plenty ofnutritive

diet may well be regarded as a fourceof fruitfulnefs.

The lower clafs of people, in this country, for-

merly lived upon the coarfeft food. Wheat, an

hundred years ago, was almoft unknown to them j

and fo lately has it been cultivated in Lancafhire,

that it has fcarcely yet acquired the name of

corn,
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corn, which in general is applied only to barley,

outs, and rye. Potatoes alio are much improved

by the prefent judicious method of growing

and. propagating them ; and they now conftitute

a moft wholefome and nourifhing part of our

diet.

A physician, of the firft rank in his profefllon,

has fuggefted to me, that tea may be confidered

as a powerful aphrodifiac ; and he imputes the

amazing population of China, amongft other

caufes, to the general ufe of it. But the Dutch,

who drink large quantities of the infufion of this

vegetable, are fo far from being remarkable for

the number of their children, that I have been

well informed, two births to a marriage is the

common proportion in Holland (d).

It muft be acknowledged, however, that warm

infufions of tea, by relaxing and augmenting the

fenfibility of the fibres, which in cold climates,

and in hard labouring people, are ufually too

rigid and torpid, may promote the increafe of the

human fpecies. But the obfervation is true only

under certain limitations ; for the fame caufe, by

debilitating the conftitution beyond the due

(d) In China, the women are fo prolific, and the human

fpecies multiplies fo fart, that the lands, though ever fo much

cultivated, are fcarcely fufficient to fupport the inhabitants.

Montefquitit.

medium,
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medium, may operate in a contrary manner.

Perhaps the general ufe of pepper, and of other

fpices, may increafe the fertility of mankind.

But I mail fufpend my conjectures for the

prefent. A variety of caufes may counteract the

operation of thofe which I have enumerated ; and

a confiderable number of facts muft be adduced

to afcertain, whether the proportion of births to

marriages be generally increafed in countries

advanced from poverty to wealth, by the intro-

duction of trade, or the improvement of agri-

culture. The inftance of Middleton, and of one

or two places more which firil occurred, and

fuggefted the preceding obfervations, is oppofed

by others which have lately fallen under my
notice. And 1 cannot clofe this fubject better,

than by giving a view of all the facts, which I

have collected on both fides of the queftion.

A Table Jhewing the Proportion of Births to

Marriages in different Places, and at different

Periods of 'Time.

MIDDLETON.
... . Births to a

Year. Marriages. Chnftenings.
Marriagei

From 1663 to 1672, 121 388 = 3f+.

176310 1772, 330 1570 = 4».

WARRINGTON.
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WARRINGTON.
Year. Marriages. Chriftenings. ^Uriije*

From 1702 to 1722, 131 385 = 2.9.

1752101772, 1549 5034 = 3t-

PENTRAETH parish, Anglesey*.

From 1740 to 1747, 32 100 = 3^..

176410 1771, 33 149 = 44.

LLANDYFNAN parish, Anglesey*.

From 1750 to 1757, 28 111 = 3.9+.

1764101771, 32 154 = 4++.

1547 to 1554, 8 36 = 4£.

l620 tO 1627, 20 44 = 2|.

LEVERPOOL.
From 1700 to 17 10, 500 2127 = 4^..

1762101771,4812 IOOIO = 2^L.

B O W D E N.

From 1653 to 1662, 136 573 = 4^4.
1763101772, 369 1300 =

MANCHESTER.
From 1763 to 1773, 4396 11052 = 2-^.

* See Philofophical Tranfaftions, vol. LXIII.

I HAVE
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I have lately received from the Rev. Mr.

Archdeacon Blackburne, Re6tor of Richmond" in

Yorkfhire, the following account of his parifh.

From the year 1764 to 1773 inclufive, 452
males, and 376 females have been baptifed; and

2.99 males, and 341 females have been buried.

The marriages during this period have amounted

to 200. In Richmond there are about fix hun-

dred houfes j but the Eafter Book enumerates

only 450 families ; and Mr. Blackburne com-

putes the number of inhabitants to be 2300.

" We have no diftempers," he fays, " that can be

" called endemial ; and when fevers prevail in the

" neighbourhood, few are affected by them in

" this town. If any perfon brings an ague to

" Richmond, he is generally freed from it in a

" few days ; though the village of Gilling, about

" a mile and a half diftant, which (lands low, and

" has a large pool of ftagnant water adjoining to

" it, is vifited with this complaint every fpring

" and autumn.

" The air of Richmond feemstobe peculiarly

" unfavourable to confumptive diforders. Many

" ftrangers come hither, from different parts, in

" the firft ftage of the fhthifis pulmonalis ;
but,

" after thirty-five years experience, I may truly

" fay that not one has recovered -

} although the

« utmoft care and attention has been paid to

" their refpe£live cafes. The natives and con-

« ftanc
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« ftant refidents however are not fubjedt to

« diftempers of the lungs, except when brought

« on by intemperance. But rheumatic com-

" plaints are very general, efpecially amongft

«* the fenior part of the inhabitants. In fmall

a corporation towns, like Richmond, numbers

« are taken off by exceffive drinking but the

" people here who live temperately, feldom die

<f earlier than in their eightieth year."

Happening to pafs through Sutton-Coldfield

in Warwickfhire, laft fummer, I was very much

ftruck with the beauty and apparent heakhfulnefs

of its fituation ; and was defirous of knowing the

duration of life which the inhabitants of it enjoy.

The rector of the parifh has, with great polite-

nefs and good nature, gratified my curiofity, as

far as he is able, by furnifhing me with an ex-

tract from the church regifter, and by referring

me to the thirty-fecond volume of the Gentleman's

Magazine, for the following authentic account

of the place, drawn up, I fuppofe, by himfelf.

" Sutton-Coldfield is almoft full fouth of
u Litchfield, at the diftance of about eight

" meafured miles, by which it undoubtedly got

" its name of Sutton, a contraction of South
<c town : A remarkably bleak and barren com-
" men, which lies directly weft of it, juft out

" of the bounds of the parifh, might probably

" give it the additional denomination of Cold-

Vol. II. E « field

i
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" field j the air being, upon that heath, as keen
f< and cold as in the Highlands of Scotland.

"The parifri is nearly oval in its figure; the

" longeft diameter feven miles, and the breadth

" four. The face of it is agreeably diverfified

" with gently rifing hills, and vallies of tolerably

" fruitful meadows. It is bounded on the north

" by Kenfton, on the weft by Barr, on the fouth

" by Curdworth and Afton near Birmingham,

" and on the eaft by Middleton : It contains

" four hamlets, viz. Mancy, Hill, Little Sutton,

" and Warmley. In the year 1630, there were
f* 298 houfes in the parifh ; in 1698 there were

" 310 ; in 17 21 die number was increafed to

" 360, which is nearly about the number at

" prefent. I compute the inhabitants at 1800.'

" The regifter begins in the year 1603. The
" number of chriftenings for the firft 20 years

" of the regifter was 645 ; the burials during the

" fame period were 501. The number of

" chriftenings for the laft 20 years (ending at

" Chriftmas 1761) was 747 ; the burials

« 6 94W"
It is curious to obferve the almoft exadl pro-

portion which the chriftenings bear to the burials,

in two very diftant periods of time. But the

like proportion feems to hold no longer. For

(a) Gentleman's Magazine for September 1762, p. 401.

from
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from 1762 to 1772 the births have been 655,

the deaths 445. The vicinity of Birmingham,

and the amazing extenfion of its manufactures,

will account for this change which feems to

have arifen from the recruits annually drawn

from Sutton-Coldfield, as well as from every

other adjacent place. If the number of inhabit-

ants in this town be rightly computed, the yearly

mortality amongft them is only as 1 to 5 1 j and

every houfe, at a medium, contains five perfons.

It appears by the obfervations lately com-

municated to me by the Rev. Doctor Tucker,

that the number of females baptized at the parifli

church of St. Stephen's in Briftol, from 1754 to

1774, has exceeded the number of males bap-

tized during the fame period of time j and that

the like remark has been made in fome other

parifhes of the fame city. From thefe fads the

learned Dean concludes, that Dr. Derham's cal-

culation, which fuppofes the proportion of male

to female births to be as 14 to 13, may proba-

bly be erroneous; and he expreffes his earneft

v/ifh, that further inquiry may be made into a

fubject of fo much importance. The following

table will mew the refult of the few obfervations

which I have collected.

E 2 A COiMPARATIVX
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A COMPARATIVE VlEW of the NUMBER of MALES
and Females, baptized in different Places.

Places. Males. Females

.

Difhley, u years 149 *45
St. Stephen's Parilh, Briftol,

20 years 591 607
Taxal, 1 6 years - 204 230
Richmond, 10 years 452 376
Middleton, 10 years 200 188

Bowden, 10 years 661 °39
Middlewich, 5 years 229 242
Chapel in le Frith, 10 years 451 332
Warrington, 1 year 175 181

Collegiate Church in Man-

chefter, 7 years 3215 3024
Royton, 10 years 134 120

Chefter, 2 years 408 4i5

Total 6871 6499

From this table it appears, that the propor-

tion of males to females baptized is nearly as

12 to ii; but the fucceeding ones lhew, that

the number of females alive confiderably exceeds

the number of males, in a variety of places

;

and that the widows are almoft double the

number of widowers.

A comparative
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A COMPARATIVE VlEW of the NUMBER of MALES

and Females in different Places.

Places. Males, Females.

Manchefter IO548 II933

Salford 2248 2517

Townlhips of ditto 947 958

Parifh of Manchefter 6942 6844

Bolton 2159 2392

Little Bolton 361 410

Monton 196 190

Hale 140 136

Horwich 149 I56

Darwen 900 950
Lockey 32b 39 1

v^novvDenL - - 554 oOO

Ackworth - 340 388
Eaftham 45i 461

Chinley 181 168

Brownfide 40 47
Bugfworth 80 95
Afhton under line 1406 1453
Parifh of ditto 2584 25U
Tattenhall Parifh 382 399
Waverton Parifh 310 332

Total 31238 33339

F 3 A Comparative
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A COMPARATIVE VlEW of the NUMBER of

Widowers and Widows, in different Places.

Places. Widowers. Widows.

Manchefter - 43^ 1064
Salford - 89 149
Townfhip of ditto - 21 42
Pariih of Manchefter - 232 315
Monton - 14 13

8 12

Horwich - - -
9 8

Darwen - - - 3o 48
Cockey - 10 27

Chowbent 26 43
Chinley, Brownfide, and

Bugfworth 15 18

Aflhton under line 5o 81

Parifh of ditto - - 67 95

Total 1003 1915

Let no arguments in favour of polygamy

be drawn from thefe tables ! The practice is

brutal ; deftru6Uve to friendfhip and moral

fentiment ; inconfiftent with one great end of

marriage, the education of children ; and fub-

verfive of the natural rights of more than half

of the fpecies.

- - - Higher



POPULATION, &c. 55

Higher of the genial bed by far,

And with myilerious reverence I deem.

Milton.

Nor is this tyranny of man over the weaker,

but more amiable fex, favourable to population.

For notwithstanding the number of females in

the world may confiderably exceed the number

of males, yet there are more men capable of

propagating their fpecies, than women capable

of bearing children. This painful office gradually

becomes more dangerous, and lefs frequent, as

the rigidnefs of the fibres increafes ; and ceafes

entirely at the age of fifty. The fatality of it

is thus wifely obviated, and the comforts of

declining life are not interrupted by the arduous

toil of nurfing. An institution therefore which

confines in Tervile bondage to one ufurper,

many females in the prime of youth, mult leave

numbers deftitute of the means which nature

has pointed out, for perpetuating and increafing

the race of mankind. And it is a fact well

known, that Armenia, in which a plurality of

wives is not allowed, abounds more with inha-

bitants than any other province of the Turkilh

Empire.

June 5, 1774.

E 4 P. S. SINCE
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P. S. SINCE the preceding paper was

written, the Rev. Mr. Craddock has favoured

me with a furvey of the town and parifh of

Afhton under line, diflant about eight miles

from Manchester j and, alfo, with an account

of the burials and chriftenings, during the laft

eleven years. The inhabitants of this place

confift of manufacturers and farmers.

An Enumeration of the Inhabitants of the

'Town and Parifh of Ashton under line,

made in 1775.
Town. Parifh.

Inhabitants 2859 5097

Houfes 553 941

Families 599 971

Males 1406 2584

Females 1453 2513

Married 982 1679

Widowers - 50 67

Widows 81 95

Under five years of age 509 896

From five to ten 396 764

ten to twenty 54i 101

1

twenty to fifty 1044 1882

fifty to feventy 307 47 1

feventy to ninety 62 73
An



POPULATION, &c. 57

An Account of the Burials and Christenings

in the Parijh of Ashton under line, during

the lafi eleven Tears.

B U R I A L S.

Males Females Huf- Widow- Wi-
unmarried. Do, bands. ers. dows.

1765 60 5 1 IO 17 13
O5

1766 187 42 54 34 24 7 26

1767 l S9 44 45 23 21 9 17

1768 197 69 60 18 25 1 24

1769 206 79 75 16 12 9 IS

I77Q 167 54 46 29 7 26 I I

1771 178 67 43 26 23 8 1

1

1772 250 97 7 1 16 35 10 21

J 773 l S7 48 5° 18 23 6 12

1774 152 38 46 21 24 10 13

*775 241 92 96 15 20 8 IO

2053 690 637 226 231 101 168

CHRISTENINGS.
Males. Females

1765 121 114

1766 97 123

1767 116 1 1 I

1768 122 108

1769 *57 137

1770
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Males. Females.

1770

1771

1772

*773

1774

1775

139

*33

168

174

137

168

142

143

141

131

146

164

!532 1460

The Reverend Dr. Peploe, Chancellor of the

diocefe of Chefter, has honoured me with the

following account of the parilhes of Waverton

and Tattenhall, both in the neighbourhood of

Chefter. The inhabitants are farmers and

labourers.

An Enumeration of the Inhabitants of Tat-

tenhall, made in Auguji 1774, by the Reverend

Brice Storr, Curate.

Inhabited houfes - 148.

Uninhabited ditto - 2.

Heads of families - - - 176.

Aged above fifteen years - - 462.

Men and boys - - - 382.

Women and girls - 399.

Christenings,
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Christenings. Burials.

1764 28 8

1765 21 9

1766 *9 12

1767 29 11

1768 28 16

1769 24 '5

1770 37 J S

1771 30 9

1772 26 J 5

1773 33 20

280 130

Enumeration of the Inhabitants of Wa-
verton, made inAuguft 1774, #y Reverend

Mr. Bissell, Minifter of the Parifh.

Inhabited houfes 109

Uninhabited ditto 2

Heads of families 116

Aged above fourteen years 406

Men and boys 310

Women and girls 332

1764 19

1765 26

1766 17

17 67 18

ngs. Burials.

IO

2

7

10

1768
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Christenings. Burials.

I /Oo 22 IO

I769 »7 7
1770 20 8

1771 23 9

1772 18 12

J 773 9

J 93 84

Extract of a Letter from the Reverend Mr.

Bissell, c/"Waverton near Chester.

At the beginning of the year 1775, the parifh

of Waverton near Chefter, contained

Inhabited Houfes. Families. Males. Females. Inhabitants.

III. Il6. 310. 332. 642.

From Jan. 1 ft to Dec. 31ft 1775 inclufrve there

were
Christenings.

Males 14

Females 8

22

BURIALS

Burials.

Males 6

Females 6

12

Days.

Jan. 20,

Jan. 31,

Feb. 9,

March 6,

in 1775.

Sex. Age. Difeafes.

A Woman 77 Years Afthma.

A Girl 9 Weeks Convulfions.

A Woman 67 Years Dropfy.

A Woman 8.7 Years Decay ofAge,

and an Ulcer in the Axilla.

April
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Days. Sex.

April 3, A Woman
April 9, A Man
April II, A Man

June 18, A Woman
July 6, A Boy

Aug. 14, A Boy

Nov. 11, A Man

Nov. 26, A Man

Age. Dlfeafes.

65 Years Putrid Fever.

45 Years Uncertain.

63 Years Dropfy.

40 Years Confumption.

14 Months Small Pox with

hot Regimen.

4 Years Small Pox and

Worms.

65 Years Gout and Dropfy

in confequence of

hard drinking.

68 Years Dropfy.

In the valuable work which I have fo often

quoted, Dr. Price has advanced many argu-

ments to mew the declining ftate of popula-

tion in this kingdom. The growth of large

towns, the prevalence of vice and luxury, the

difcouragements to marriage, the deftruction

of cottages, and various other caufes, have the

moft unfavourable influence on the increafe of

mankind. But it is to be hoped, that thefe evils

do not generally prevail, and that even fome

good may arife from them to check their baneful

effects. Certain it is, that in this part of Eng-

land the inhabitants multiply with great rapidity

:

And though the increafe may be chiefly owing

to recruits drawn from other counties, yet the

flourifhing (late of our manufactures cannot fail

to promote population, by affording plentiful

means
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means of fubfiftence to the poor. The Bifliop

of Chefter (Dr. Markham) informs me, that in

various parifh regifters which he has confulted,

the births have progreflively become more

numerous from generation to generation. At
Broxley in Kent, where his Lordfhip was Vicar,

he divided the times, from the commencement of

the reign of Queen Elizabeth, into periods of

twenty-one years ; and found, that the number of

births in the flrft period was 310, and in the laft

525. The increafe was gradual through the

whole time.

APPENDIX
TO THE FOREGOING OBSERVATIONS.

THE following view of the progrefs of popu-

lation, in Manchefter, from 1758 to 1777, in-

clufive, divided into periods of five years,

was annexed to the yearly bill of mortality,

A.D. 1778.

Average Number Number of Inhabit- Progref-

of Deaths inclu- ants eftimated by five

ding Diffenters. fuppofmg the Deaths Increafe.

to be 1 in 28,4.

From 1758 to 1762 7S l 21,328

1763 to 1767 869 24,680 3>35 2 -

1768 to 1772 958 27,246 2,566.

1773 to 1777 1010 28,684 1,438.

During
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During the laft-mentioned period, viz. from

1773 to 1777, 719 houfes were built in Man-

chefter and Salford. At the clofe of 1777, 151

of thefe were uninhabited.

By a furvey, completed in December, 1783,

of the townfhips of Manchefter and Salford, the

number of houfes was found be 6
1 95 5 which

number multiplied, as formerly, by 6y would

make the inhabitants to have then amounted to

39,235. But it is probable, that the proportion

of 6i. to a houfe, is lefs than the truth, at a

period when the reftoration of peace produced a

fudden influx of people. And the increafe of

population has been fince So great, that the

enumeration at Chriftmas, 1788, ftood as follows:

Houfes. Families. Perfons,

TownQiip of Manchefter, 5916 8570 42821.

Townfhip of Salford, about, 1260 ——
In Salford, the houfes being generally fmaller than

in Manchefter, Mr. Wharmby, the furveyor to

whom I am indebted for this account, is of opi-

nion, that fix perfons may be reckoned to each

dwelling. The whole number of inhabitants,

therefore, in the two townfhips, exceeds 50,000.

The rapid growth of Manchefter admits of

an eafy and fatisfadtory explanation, from the

aftonifhing and fudden increafe of the cotton

manufactory, of which it may be deemed the

great
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great emporium. Not more than twenty years

fince, it is faid, the whole annual return of this

trade in Great Britain amounted only to

£200,000 : Whereas, at this time, the grofs

produce of raw materials and labour is eftimated

at more than feven millions fterling. And it

is calculated, that one hundred and fifty-nine

thoufand men, ninety thoufand women, and

a hundred and one thoufand children are em-

ployed in the different ftages of the manu-

facture (b).

I have mentioned an obfervation, communi-

cated by Dr. Tucker, that the number of females

baptized at the parifh church of St. Stephen's,

in Briftol, from 1754 to 1774, exceeded the

number of males baptized during the fame

period of time ; and that, from hence, the

learned Dean fufpetted Dr. Derham's calcu-

lation to be erroneous, which makes the pro-

portion of male to female births to be as 14

to 13. From the fails which I collected, the

proportion appeared to be nearly as 12 to 11 :

But Dr. Price, from a much larger induction,

has now fully fhewn, that it is as 20 to \y(c).

(b) See a Pamphlet entitled, an Important Crifis in

the Callico and Muflin Manufactory. 1788.

(c) Reverfionary Payments, vol. II. fourth edit. p. 16.

Appendix.

It
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It has been evinced, by a great variety of

regifters, that the mortality of males exceeds

that of females, in almoft every period of life

;

but efpecially in the earlieft ftages of it, nearly

one half more of the former than of the latter

being ftill born ; and, that the excefs prevails

moft in great towns, and under other circum-

ftances, which are unfavourable to health.

Dr. Clarke, phyfician to the Lying-in Hofpital

at Dublin, has elucidated this intricate Subject,

in a paper read before the Royal Society,

March 30, 1786. Male fcetufes, being larger,

require more nutrition than female fcetufes,

during geftation ; and are more liable to injury

at the time of birth. Debility, therefore, in

either parent, from whatever fource it may
arife, muft affect that fex the moft, both before

and after delivery, which not only requires the

largeft and ftrongeft ftamina, but is put to me
fevereft trials, both in delivery and in after-life.

Among the caufes which increafe the pro-

portion of human mortality, in large towns,

muft be reckoned the more ready communica-
tion and greater malignity of contagious dis-

tempers. In June 1783, I received the follow-

ing information from Richard Townley, Efq.

of Belfield, near Rochdale, a very refpectable

and intelligent juftice of the peace. I (hall de-

Vol. II. F Jiver
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liver it in his own words. "It is unneceffary

" to make any apology for fending you an

" account of the ravages, which that dreadful

<c diforder, , the fmall-pox, made in the town

" of Rochdale, within the fpace of a few months,

" laft winter, compared with the ftate of thofe

" children, who happened to be infected with

" the fame loathfome malady, in two villages

" nearly adjoining to my houfe, during the

" fame period of time. The account is very

" accurate, being taken by the conftables,

" who went from houfe to houfe ; and it

" is found to agree with the parim regifter.

" The latter table is delivered from my own

" perfonal knowledge."

No. 111. Dead. Recovered.

Part of Huddersfield town- ? I4I 4Q IOI
mip, within Rochdale, 5

Spotland townlhip, - 108 30 78

Caftleton ditto, - 160 32 128

409 102 307

In the village of Belfield,

Ditto Newbold,

20 o 20

19 1 18

39 1 3 8

Dr. Smith, in the Wealth of Nations, ob-

ferves, that it is not uncommon, in the High-

lands
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lands of Scotland, for a woman to have only

two furviving children of twenty whom j(he has

brought into the world. But a life of rural

labour, in a tolerably genial climate, without

extreme penury, is favourable to population.

At Dunmow in EfTex, we are informed, the

parilh contains 262 poor families, who have

460 children. There are alfo 116 families of

the ranks above them, who have only 120

children, which is little more than half the

former proportion. The ratio of deaths, during

the laft five years, has been, of the poor chil-

dren 1 in 454.; of thofe in a higher ftation

1 in 3H(d),

(d) See Howlett on the Increafe of the Poor. 1788.

p. 102.

LSSAT



ESSAY II.

ON THE

SMALL-POX and MEASLESftfJ.

Tables fiewing the Number of Deaths occafioned by

the Small-Pox, in the feveral Periods of Life; and

different Seafons of the Year, together with its compa-
rative Fatality to Males and Females ;

extracted from the Regijier of the Collegiate or Parijh

Church in Manchester, and from other Bills of

Mortality.

ACCURATE and comprehenfive bills of

mortality furnifh a variety of the moft

curious and important obfervations ; and it is

to be lamented that they are not univenally

adopted. The general ufes to which they

may be applied, have been, fully pointed outj

and a plan for the eftablifhment of them has

been propofed to the confideration and correc-

tion of the public (b). It is one part of this

plan, that the regifter of burials fhall not only

(a) Inferted in the London Medical Obfervations and

Inquiries, vol. V. p. 270. (b) See vol. I. p. 428.

contain
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contain a lift of the difeafes of which all die,

but alfo exprefs particularly the numbers dying

of each difeafe, in the feveral divifions of life, and

different feafons of the year. The following tables

will illuftrate the advantages, which may be

derived from this improvement.

An Account of Deaths by the Small-Pox, during

six Years, viz. from 1768 to 1774.; collected

from the Regijier of the Collegiate Church at

Manchester.

TABLE I.

Ages. Males.
Fe-

males.

Annual Deaths
by the

Small-Pox.

Deaths by all

Difeafes.

From Birth
2. 2. A. D.

to 3 Months.

From 3 Months
8.

1769. 74- 549-
to 6 Months 9-

1770. 41. 68a.
to

1 Year
68. 1771. 182. 678.

2. IO3. "3- 1772. 66. 608.

3- 55- 55- *773- *39- 648.

4- 33- 26. '774- 87 . 635.
if 18. 16.

IO. '7- 12.

ZO. 1. 0.

30. 0. 0.

Total 289. 300. 589.* 3807.

I. This

^his account of the annual deaths by the fmall-pox
X768 to 1774, differs from the printed bills,of mor-

f 3 talitv;
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I. .This table is formed from a very accurate

regifter, and affords a ftriking view of the

difparity in the ravages of the fmall-pox, at differ-

ent periods of life. The proportion of deaths un-

der the age of three months is extremely fmalJ

;

and I think we may conclude, that this diftemper

rarely occurs in the early part of infancy. For chil-

dren in that tender feafon are neither in the way

of infection, nor does experience mew that they

are much difpofed to receive it. Dr. Monro

informs us, that of twelve infants, inoculated

within a fortnight, after their birth, not one had

the variolous eruption (c). In the fecond ftage

of infancy, the fatality of the fmall-pox is fome-

what increafed; but the advancement proceeds

afterwards with amazing rapidity. For, during

the eighteen months which next fucceed, the

number of deaths amounts to 335 ; which is

more than one half of all that occur

through the remainder of life. At this period,

therefore, we may prefume that the body is

peculiarly liable to the difeafe ; and the violence

and malignity of it are aggravated by the breed-

tality ; which make the number amount to 586, and not to

589. But it has been extracted from the church regifter

with a degree of care and attention not ufually beftowed

upon the printed bills ; and the accuracy of it may, I believe,

be relied upon.

(c) Monro on Inoculation, p. 25.

ing
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ing of teeth, and by the general irritability of

the nervous fyftem. But the firft dentition is

ufually completed before the end of the third

year ; at which time the fmall-pox appears, by

the table, to become confiderably lefs mortal.

And its declenfion is not lefs rapid than its pro-

grefs, as the conftitution improves in vigour,

and as thofe decreafe in number who are liable

to its attack.

In the year 1773, the fmall-pox raged with

great violence in the town of Warrington and

I have procured from my friend Mr. John

Aikin, an exacl: account of the number and ages

of thofe who died of it. This account coincides

with the foregoing table, and confirms many of

the conclufions which are deducible from it.

DEATHS by the SMALL-POX
at WARRINGTON in 1773.

TABLE II.

Ages. Numbers.

Under i Month o.

From 1 to 3 Months 4.

3 ~ 6 6 -

"

6-12 39.

From 1 to 2 Years 84.

2 " 3 33-

3- 4 18.

4- 5 :

u

*.'i¥¥f 15-

F 4 From
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Ages. Numbers.

From 5 to 6 Years 4.

6 -- 7 . - - 2.

7 8 - - - 2 .

8 - 9 --- 4.

None above. Total 211.

II. The fmall-pox, by table I. appears to

have been more fatal to female than to male

children, and the difference is confiderable under

the age of two years. At Warrington, two

thirds of all who died of this difeafe in 1773
were females. Thefe facts are fomewhat extraor-

dinary ; as it has been fully evinced by a variety

of obfervations, that the life of males is much

more frail than that of females (d), and particu-

larly in the period of infancy (e). They alfo

.contradict the following remark of Baron Van

Swieten : Cum antem muliebre Corpus mollius et

laxius fit'corpore virili, hinc, ceteris 'paribus, &f in

his mitior ejfe filet hie morbus.

Comment, vol. V. p. 16.

III. The comparative mortality of the fmall-

pox at Manchefter, Warrington, and Chowbent,

in the different feafons of the year, may be efti-

mated by the following table.

(d) See Dr. Price's Treatife on Reverfionary Payments,

pajffim ; alfo the preceding Obfervations on the State of

Population in Manchefter, and other adjacent Places.

(e) Ibid.

TABLE
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TABLE III.

Months.

Manchester,
From

176S to 1774.

Warrington*

1773-

Chowbent,
From

1767 to 1773.

Total.

January, t

jpebruary, >

March, 3

160. 21. !/• 198.

April, ~i

May, 5- »37- >35- 7- 279.

June, j

July,
7

Auguft,
^

September, 3

147. 5 1 - 2. 200.

October, -\

November, > 145. 4- 1. 150.

December. 3

Sydenham has obferved, that the fmall-pox,

when it is mild and regular, ufually commences

about the vernal equinox, in thofe years in which

it is epidemic ; but that it begins earlier when it

is of an irregular and more dangerous kind.

No one can doubt, that variations in the moifture,

drynefs, temperature, and other qualities of the

air, muft influence a difeafe, which is always of

an inflammatory, and often, in its laft ftages, of a

putrid nature. But the progrefs of it cannot be

regulated by the feafons, becaufe it is derived

from contagion ; the communication of which

frequently depends upon accident, is confined to

no period of time, and is varied by its degrees

of
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of malignity. During the Jate vifitation of the

fmall-pox at Warrington, the ftate of the atmo-

fphere went through all pofiible changes, but

with no perceptible difference in the circum-

ftances of the difeafef)9-

IV. During the period of time included in

the firft table, the fmall-pox was twice epide-

mical in Manchefter ; and the deaths by it

amount nearly to one fixth and a half of thofe

occafioned by all other difeafes. But it may be

proper to remark, that the poor of this town are

chiefly buried at the collegiate church ; and this

diftemper proves much more fatal to them than

to perfons of better rank, from their want of

cleanlinefs, and their prejudice in favour of a hot

regimen. In London, from 1762 to 1772, the

average proportion of deaths by the fmall-pox is

109 in 1000, or about a ninth of the whole.

And at Ackworth, a country parim near Ferry-

bridge in Yorkfhire, the proportion during

twenty years, viz. from 1747 to 1767, is as 1 to

1 9 ; two hundred and fixty-three perfons having

been buried, fourteen of whom died of the fmall-

pox. Were fuch accounts to be collected from

different places, and at different periods of time,

it is probable, that farther variations in the fata-

(f) See Philofophical Tranfaftions, vol. LXIV. p. 439.

litv
1
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lity of this difeafe would be difcovered (g).

But from its leaft deftructive ravages we may-

derive arguments of fufficient force, in favour of

inoculation. And the two firft tables may per-

haps furnilh fome ufeful information, concerning

the particular feafon of life in which this practice

will be moft expedient, and attended with the

greateft profpect of fuccefs.

(g) Baron Van Swieten has given the following remark-

able account of the proportion of deaths by the fmall-pox, in

feveral fchools and hofpitals at Vienna. Ratiome fubdufta,

patet, quod numerus omnium^ qui in his locis njariolis decubuerunt,

Jit 355, et quod ex hoc numero feptem mortui fuerint. Adeoq$

proportio mortuorum ad numerum fanatorum ejl ut I. ad 50.

circiter. Si autem de hoc mortuorum numero detraherentur tres

aegri, quorum mors folis 'variolis adfcribi nequit, tunc certe propor-

tio mortuorum adfanatosforet ut 1. ad 89. circiter.

Van Swieten. Comment, vol. V. p. 145.

Mr.. Bew, an ingenious apothecary in Manchefler, informs

me, that he attended feventy patients the laft year (1774.)

under the natural fmall-pox, of which number only two died.

They were chiefly children above the age of two years ; and

the cool regimen was ftriclly purfued in the treatment of

them.

In the fecondary fever of the fmall-pox, I have known a

nxiarm bath, prepared of a decoction of chamomile leaves and

flowers, with a proper quantity of butter-milk added to it,

produce the happieft effects. It cleanfes the (kin from the

putrid fordes which covers it ; foftens the puftules ; opens

the pores ; promotes perfpiration ; and proves highly refrelh-

ing to the patient.

If
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V. If we regard only the flate of the body, the

fitteft period for the ingraftment of the fmall-pox

feems to be between the age of two and four in

healthy children, and of three and fix in thofe

who are tender and deliqate. The powers of

nature are then fufficiently vigorous ; perfpiration

is free and copious ; the irritability of the body is

diminimed ; the vifcera are found and unob-

ftrufted ; the mind, though a&ive and lively, is

not disturbed by violent emotions ; the teguments

are properly extenuated ; and the fibres are nei-

ther too tenfe nor too lax for the variolous erup-

tion. To thefe important advantages may be

added, that at this age the child is both a proper

fubjedl: for preparatory medicines, and for fuch as

may be deemed necefTary during the courfe of

the diftemper. But other considerations, befides

the ftate of the conftitution, demand our atten-

tion. The rifque of receiving the natural fmall-

pox by infection appears to be very great during

the fecond year of life ; and the fatality of the

difeafe at this period is highly alarming. To
avert fuch impending danger, the inoculation of

healthy and vigorous children, at the age of two

or three months, feems to be advifeable, efpecially

in large towns. An' earlier period might com-

plicate the fmall-pox with the jaundice, thrufli,

gripes, diarrhoea, and other diforders incident to

the firft ftage of infancy ; and a later feafon may

fuperadd
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fuperadd the fever, convulfions, and other fymp-

toms of dentition. But I have enlarged upon

this iubjeft in the former volume, to which I

refer the reader (b).

My friend Dr. Haygarth, to whom I com-

municated the preceding 'Tables of the compara-

tive mortality of the fmall-pox, &c. has adopted

the plan, and purfued the fame inquiry at

Chefter. His ftatement will Ihew how exactly,

our obfervations agree.

CHESTER, 1774.

Total of deaths by the fmall-pox, - 202.

Deaths by the fmall-pox under 1 year old, 5 1

.

(h) See vol. I. p. 230.

In a letter frorri the Hon. and Rev. Mr. Stuart, reftor of

Luton in Bedfbrdfhire, to Sir William Fordyce, dated March

I, 1788, it is faid, that of 1215 patients inoculated in that

parifh, only five died, and thofe at the following ages.

Peffons. Ages.

1 9 weeks old, thrulh.

1 7 ditto.

1 12 ditto.

1 16 ditto. of a fit.

1 5 ditto.

viz.
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T T JUnder

viz.
Males. Females.

i month, O. 0.

Between i and 2 months, r. r.

2 and 3, I. o.

3 and 6, 2. 2.

6 and 9, 12. IO.

9 and 12, 6. 1 6.

Total 22. 29.

Tables of the comparative Mortality of the

Measles from 1768 to 1774, collectedfrom the

Regijler ofthe Collegiate Church in Manchester.

L E I.T A B

Ages. Males.
Fe-

males

From Birth

to 3 Months
1. 1.

From 3 Months
to 6 Months 3- 0.

1 Year 6. 4-

2. 17- 14.

3- i7- 8.

4- 4- 3-

5- 2. 7-

10. 0. 2.

20. 0. 1.

30. 0. 1.

Total 50. 41.

Seafons.

Jan. I
Feb. £ i;

March J

April

May
June

July
Aug
Sep.

oa
Nov
Dec

Total ofDeaths

by all Difeafes,

during 6 Years.

91*. 3807.

This

* This, like the firft table of the fmall-pox, differs in the

total of deaths by the meafles, from the printed bills of mor-

tality.
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This table requires no comments. The pro-

portional mortality of the meafles, in the feveral

periods of life, and various feafons of the year,

is obvious at the firft view. It is equally evi-

dent alfo, that this difeafe differs from the fmall-

pox, in being much more fatal to males than

to females.

During the fpring and fummer months of

the year 1774, the meafles were epidemical in

Manchefter, and proved fatal to a confiderable

number of children. They were of the regular

kind, fo well defcribed by Sydenham ; but it was

not unufual for violent peripneumonic fymptoms

to occur, five, fix, or even eight days after the

difappearance ofthe eruption. Under thefe cir-

cumftances venaefedtion, blifters, and the Seneka

root were found to be very efficacious remedies.

tality. I have therefore defired Mr. Holme, one of the clerks

of the collegiate church, a very intelligent man and a good

arithmetician, to revife the church regifter; and after the

moll careful infpe£Hon, he aflures me, that the numbers in

both tables are perfectly accurate. He fays, " The printed

" bills of mortality are exaft as to the number of deaths,

" and the divifion of males and females ; but when the dif-

'* orders are counted over, and the general amount is taken,

" there is often a mifiake in the fum total. And, as it is

** a great trouble and difficulty to difcover wherein the

" error lies, and as few perfons pay any regard to this part

" of the bills, it is common to add the number deficient to

" fome of the difcrders, fo as to make the whole agree."

I prefcribed
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I prefcribed the Peruvian bark with great fuccefs

to many of my patients under the meafles, com-

bining it with demulcents, and the faline mix-

ture ; and premifing venaefeclion when the figns

of inflammation were urgent. The practice

of giving the bark in this difeafe was firft intro-

duced by Dr. Cameron, a very eminent phyfi-

cian at Worcefter. He obferves that it pre-

vents the receffion of the morbid acrimony, and

continues the efflorefcence on the fkin, fometime^

fo long as the twelfth day (i). By this falutary

operation, the cough and other inflammatory

fymptoms are in a great meafure obviated

;

and the patient is freed from all danger of a

peripneumony, the fatality of which Sydenham

defcribes in fuch ftrong terms. It is many years

fince I firft adopted the method of cure recom-

mended by Dr. Cameron ; and experience has

afforded me the fulleft conviction of its fafety

and efficacy, in all ordinary cafes. During the

late epidemic, not a fmgle inftance occurred to

me of trie peripneumony fucceeding the meafles,

when the bark had been employed. But my
affiftance was defired in the laft ftage of fifteen

unfortunate cafes of this kind, in which the

common antiphlogiftic and pectoral courfe had

been purfued.

(i) Medical Mufeum, vol. I. No. 37, p. 281.

The
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The mealies, when violent in degree, or ill

treated, frequently lay the foundation of hectic

fevers, or pulmonary confumptions. For as the

infection is moft probably conveyed by infpira-

tion, the lungs become inflamed, a cough enfues,

tubercles or a vomica are formed, and the pa-

tient finks under a lingering, painful, and incu-

rable difeafe. To obviate thefe evils, inocula-

tion was propofed about fifteen years ago, and

praftifed, in feveral inftances, with confiderable

fuccefs by Dr. Home. The forenefs of the eyes

was mitigated by it, the cough abated, and the

fever rendered lefs fevere. His method of

communicating the infection was by applying,

to an incifion in each arm, cotton moiftened

with the blood of a patient labouring under the

mealies (k). But the morbillous matter has fince

been ingrafted by means of lint, wet with the

tears, which flow from the eyes in the firft flage of

this diforder. For thefe laudable endeavours to

extend the benefits of inoculation, the public is

highly indebted to Dr. Home ; and it is to be

lamented, that fo little attention has been paid

to this valuable improvement of the healing art.

The following table fhews the annual medium

of deaths by the fmall-pox and mealies, from

1754 to 1774, compared with the deaths under

(k) Home's Medical Fads and Experiments.

Vol. II. G two
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two years of age by all difeafes, and with the

general amount of births and deaths during the

fame period of time. It is collected from the

printed bills of mortality, published yearly at

Manchefter.

TABLE II.

Years.

From
J 7S4
to

1758

to .

1 764*.

to

1769.

to

»774-

Total

Small-

Pox.

64.

95-

98.

102.

359-

Mealies.

21.

10 .6.

9 .6.

21 .6.

Under
2 Years

of Age.

209.

213.

229.

242.

893-

Total of

Deaths.

651.

639-

659.

651.

2600.

Births

678.

73 1 -

827.

1002.

3238.

This table comprehends fo long a term of

years, that the inferences which it affords would

be no lefs indubitable than important, if we

could entirely rely upon the accuracy of the

printed bills of mortality. I apprehend, however,

the errors of thefe bills are not confiderable

;

* I a m not in pofTeflion of the bill of mortality for the

year 1760; which is therefore omitted in this table.

and
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and that the following conclusions, with refpedt

to Manchefter, may be admitted as approach-

ing very near to truth.

I. One in nine, of all whofe births are re-

giftered at baptifrrij dies of the small-Pox ; and

nearly one in fifty-two of the measles. It ihould

be obferved, that the births confiderably exceed

the burials at Manchefter.

II. The deaths by the Measles are to the

deaths by the small-pox, as one to five and

eight tenths.

III. The number dying under two years of

age, of all difeafes, is to the number baptized, as

one to three and fix tenths.

IV. The number dying under two years of

age is to the total number of deaths, as one to

two and nine tenths.

V. The deaths by the small-pox are to the

deaths by all difeafes, nearly as one to /even and

a quarter.

VI. Nearly three fifths of thofe who are

carried off by the small-pox die under the age

of two years (fee table I. of the fmall-pox) ; and

one in four of all that die under two years of age

fall victims to this difeafe,

VII. Half of the deaths occafioned by the

measles happen under two years of age ; and the

proportion which this number bears to the gene-

G 2 ral
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ral deaths, under the fame period, is nearly as one

to twenty-eight.

Many other very important corollaries may

be deduced from this and the preceding tables

but I wifti rather to excite, than to anticipate

the inquiries of the intelligent reader.

Feb. i, 1775.

E s s A r



ESSAY III.

AN ATTEMPT TO ACCOUNT FOR THE

DIFFERENT QUANTITIES of RAIN,

WHICH FALL AT

DIFFERENT HEIGHTS OVER THE SAME

SPOT OF GROUND (a).

IT is a reflection which may mortify pride and

humble arrogance, but which ought certainly

to animate the fpirit of patient attention, and con-

fole us under the difappointments of philofophical

purfuits, that many of the mod interefting laws

of nature have remained undifcovered, till fome

happy coincidence of circumftances hath pointed

them out to inquiry or obfervation. Thus, the

energy of fire muft have been known and felt

from the creation of the world j but the regularity

of its expanfile power, on different bodies, is a

modern difcovery, of uncertain date. And the

(a) Infertcd in Dr. Hunter's Georgical Eflays, p. 257,

3vo. edit.

G 3 real
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real nature of this fubtile element, which pervades

and actuates all matter, and is continually per-

ceptible to our fenfes, js yet but imperfectly

explored. The ancients were acquainted with

the magnifying power of denje mediums ; and

Seneca has noticed, that fmall letters appear larger

and brighter when viewed through a glafs globe

rilled with water. He has remarked, alfo, that

apples are more beautiful, when fwimming in

fuch a veffel. But thefe obfervations, which

muft have been made by numberlefs fpeclators,

in a long fucceffion of years, were regarded as

folitary facts •, and it was not till the thirteenth

century, that fpectacles were constructed, in con-

fequence, probably, of the experiments made by

the Arabian philofopher Alhazen, and our juftly

celebrated countryman Roger Bacon. Yet

though magnifying glaffes came then into general

ufe, and muft have been daily handled by artifts

and others, three hundred years elapfed before it

occurred to any one to put them together, fo as

to form a telefcope. The collection of watery

vapours in the air, the figures of clouds, and the

defcent of rain, could pafs, in no age, unnoticed

by mankind, and have long been the fubjefts of

attentive investigation. Yet it is a very recent

difcovery, which we owe to the fagacity of a moll

ingenious phyfician and philofopher, that a ma-

nifeft difference fubfifts in the quantity of rain

which
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which falls, at different heights, over the fame

fpot of ground.

Is the laft volume of the Philofophical Tranf-

attions, (vol. LIX.) fome experiments are re-

lated, by which it appears, that there fell below

the top of a houfe, above a fifth part more rain,

than what fell in the fame fpace above the top of

the fame houfe j and that there fell upon Weft-

minfter Abbey, not above one half of what was

found to fall in the fame fpace, below the tops

of the houfesf^. Thefe obfervations, however

new

(b) I a m informed by an ingenious correfpondent at Bath,

that fimilar experiments have been made in that place,

with the fame refult ; and a friend at Leverpool, on whofe

judgment and accuracy I can rely with • confidence, has

lately favoured me with the following account, dated March

14th, 1771, "During the late rains, I repeated doctor

" Heberden's experiment : The upper vefiel received thirteen

" ounces and a half of rain, the lower veffel tvventy-feven

" ounces. The difference of altitude was about fixteen or

" feventeen yards. The wind blew a brifk gale from the

" South Eaft. 1 made the trial alfo during a fall of fnow ;

" and in that, found the proportion as three to five." The

following experiment, communicated to me by the fame

gentleman, varies a little in its refult from the former, owing,

perhaps, to a difference in the ferenity of the air : For the

wind has a more powerful effect on the defcent of fnow, than

of rain, becaufe its fpecific gravity is lefs. " March 27th,

"
1 77 1, there was a continued fall of fnow, from eight in the

" morning till five in the afternoon. The air was (till ; the

** fnow came down very thick, and in large flakes. During

G 4 " the
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new and Angular, are too well authenticated to

admit of the leaft degree of doubt ; and philofo-

phy fhould be employed not in controverting a

fad fo fully afcertained, but in furnifhing a rational

and adequate caufe of it.

Doctor Heberden conjectures, that this

phenomenon depends on fome property of elec-

tricity, which he thinks remains hitherto un-

known, To me it appears probable, that the

common laws by which this power influences

the afcent and fufpenfion of vapours, are fuffi-

cient to explain their precipitation in rain, and

the lately difcovered mode of its defcent.

The electrical fluid is ftrongly attracted by

water j and by deftroying the cohefion between

its particles, and repelling them from each other,

" the nine hours, which the fnow continued to fall, the upper

" veflel received thirteen ounces, the lower veffel twenty-fix

" ounces." In the years 1773 and 1774, the obfervations

on the different quantities of rain, which fall at different

heights, were repeatedly made at Leverpool. And it was

almoft uniformly found, that a veffel, ftanding on the ground

in a fpacious garden, received double the quantity of rain

which fell into another veffel, of equal dimenfions, placed

near the fame fpot, but eighteen yards higher. At Middle-

wich, during part of the year 1774, the quantity of rain

received at the top of the church fteeple was 15,75 inches

;

and 19 inches in a garden, eighty feet below. The garden,

it fhould be remarked, was not contiguous to, although at no

great diltance from the church.

it
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it becomes a powerful agent in evaporation.

The waters of the ocean abound in this fire,

and vapours railed from them float in the air,

forming clouds, which retain their electricity

till they meet with other bodies, either deftitute

of it, or containing it in a lefs proportion than

themfelves^. This, in all probability, is fre-

quently the cafe with thofe vapours or clouds

which are produced by exhalations from the

earth, from frefh water, and the perfpiration of

plants and trees ; at leaft it is an undoubted fact,

that fome clouds (to ufe the language of this

branch of philofophy) are electrified pojitively,,

and others negatively. No fooner does a com-

munication take place, but the repulfion between

the particles of water is diminifhed, thofe which

have difcharged part of their electricity are fuc-

ceffively attracted by the contiguous ones which

have not, and thus they prefs nearer together,

become fpecifically heavier than the atmofphere,

and defcend in fmall drops, which, lofing every

inllant more and more of the electric fire, coa-

lefce, uniting into larger and larger drops, and

confequendy filling a fpace which is continually

diminifhing, as they approach nearer to the

furface of the earth. This may be illustrated

by electrifying the ftream of a fountain, which

(c) Vide Franklin on Electricity.

wilj
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will fpread itfelf into the form of a brum by the

mutual receffion of the particles of water: But

withdraw the fupply of electric fire, and the

fountain difcharges itfelf in one continued cur-

rent (d). A pair of cork balls fufpended to-

gether by filken threads, when electrified recede

from each other, and if the air be dry, return

by degrees only to their natural pofition. Two
feathers electrified will float in the atmofphere,

mutually repelling each other, when in a cer-

tain degree of contiguity, and gradually defend-

ing as they lofe that power, which by expanding

their plumula, rendered them fpecifically lighter

than the air. But if one of them difcharges

fuddenly the electric fire, it will inftantly be

attracted towards the other, and receive a frefh

fupply ; when a repulfion (acting indeed at a

much lefs diftance than before) will again take

place between them.

When two clouds, one replete with electric

fire, the other deftitute of it, come within the

fphere of each other's attraction, they will rum

together, and the electrical fluid being diffuled

through a larger ipace, the particles of water

will unite, and form themfelves into drops of

greater magnitude, and a heavy mower will be

produced. Still however as the rain defcends

(d) Vide Franklin on Ele&ricity.

through
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through an atmofphere containing little electric

fire, it will be continually communicating it,

and the difcharge being greateft from the circum-

ference of the cloud, becaufe the furface is there

largeft, the drops will be drawn nearer and nearer

to each other, and, approaching towards one

common centre, will gradually coalefce in their

paflage. Doctor Franklin has related a moft

ingenious experiment, which elucidates the

formation of rain as thus defcribed. Take

two round pieces of pafteboard of two inches

diameter; from the centre and circumference

of each of them, fufpend, by fine filk threads

eighteen inches long, feven fmall balls of wood,

or feven peas equal in bignefs ; fo will the balls

appending to each pafteboard, form equal equi-

lateral triangles, one ball being in the centre,

and fix at equal diftances from that and each

other; and thus they reprefent particles of air.

Dip both fets in water, and, fome adhering to

each ball, they will reprefent air loaded. Dex-

teroufly electrify one fet, and its balls will repel

each other to a greater diftance, enlarging the

triangles. Could the water fupported by the

feven balls come into contact, it would form a

drop or drops fo heavy as to break the cohefion

it had with the balls, and fo fall. Let the two

fets then reprefent two clouds, the one a fea

cloud electrified, the other a land cloud ; bring

them
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them within the fphere of attraction, and they

will draw towards each other, and you will fee

the feparated balls clofe thus:—The firft elec-

trified ball that comes near an unelectrified ball,

by attraction, joins it and gives it fire ; inftantly

they feparate, and each flies to another ball of its

own party, one to give, the other to receive fire;

and fo it proceeds through both fets, but fo

quick as to be, in a manner, inftantaneous. In

their collifion they fhake off and drop their

water, which reprefents rain. This experiment

would better illuftrate and , confirm my hypothefis,

if a large number of balls were appended, at

equal diftances, to each pafteboard, fo as to form

feveral circles, having one common centre.

But it rarely happens, that a land cloud is

equal in magnitude to one raifed from the fea

;

confequently the rain produced by their union,

will be proportionably lighter in the upper, and

heavier in the lower regions of the atmofphere,

as the electric matter is more or lefs gradually

diffufed.

When an electrified cloud, without mixing

with another cloud, or lofingpart of its electric fire,

becomes fpecifically heavier than the atmofphere,

by cold, or fome local change in the denfity of

the air, it will defcend at firft perhaps in a mift j

but will form, as it approaches nearer to the

earth,
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earth, and is leis replete with the electric fluid,

a light fhower of rain.

Besides the clouds which float feparately in

the higher regions of the atmofphere, the air

contains a large quantity of water in the ftate

both of folution and of diffufion ; and dews,

fogs, and fometimes even ihowers of rain, are

probably produced by the precipitation of the

water thus fufpended (c). Now the quantity of

water which the air is capable of diholving and

fuipending, is proportionate to its degree of

denfity; and this denfity decreales in a certain

ratio, according to its difiance from the furface

of the earth. Rain therefore in its defcent will

be every inftant acquiring an acceflion to the

bulk of its drops, by attracting thefe aqueous

vapours. For the cold produced by a falling

fhower, will precipitate from the air, both its

diflblved and diffufed water. And thus, at

different heights, will be produced, from this

caufe, fome difference in the quantity of rain

which falls over the fame fpot of ground. The
difcharge of the electrical fluid from a falling

fhower, may alfo act as a powerful precipitant

of the vapours, which are chemically diflblved in

(c) It ha3 been obferyed to be fair, on the top of the

cathedra] at York, when there were fmall drizzling rains,

with thick mifb, m the ftrects below. See Georgical

P. flays, p. 1 1 z.

the
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the air. For by conveying an electrified wire

to the furface of a quantity of water, faturated

with any faline fubftance, an immediate and

copious precipitation is produced, and the fait

forms itfelf into large flocculi.

Rain, when undifturbed by winds, defcends

in lines converging towards the centre of the

earth, like the radii of a circle. This direction

towards- the perpendicular, however trifling in

degree, gives fome little tendency to the drops

to coalefce together, and concurs in the general

effect of producing a different quantity of rain at

different heights.

From what has been advanced, it appears

probable to me, that the gradual difcharge of the

electrical fire is the principal caufe of the

phenomenon I have attempted to explain. As

the rain defcends, the drops coalefce more and

more together, by the continued diminution of

the repulfive power which counteracted their

mutual attraction ; and confequently, in a given

fpace, a much larger quantity will fall near to,

than at a diftance from the furface of the earth.

A cloud which fills many thoufand acres in the

higher regions of the air, when the electric fluid

operates upon it with full force, may not cover

one third of that extent, when it lias defcended

in a fhower of rain. To this effect, the preci-

pitation of the vapours contained in a difiblvcd

or
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or diffufed ftate, in the lower regions of the

acmofphere, and the influence of gravitation, in

producing a convergency of the drops of rain,

will, in fome degree, contribute.

POSTSCRIPT.
HAVING communicated the preceding-

paper to feveral of my literary friends, I have

been favoured by Dr. Watfon with the follow-

ing curious fact. " The water in the rain-

" gauge at the top of Lord Charles CavendifiVs

" and Doctor Heberden's houfes, which are

" about a mile diftant from each other, pretty

<c nearly correfpond ; but at the bottom of Lord

** Charles's houfe, though the level is forty feet

« c above the top of Doctor Heberden's, the

" quantity always exceeds that of Doctor Heber-
** den's. Laft year, for inftance, at the top of

" both their houfes, there were collected about

" twenty-two inches of rain ; but in Lord
" Charles's garden, at a diftance from any

" buildings, there fell twenty-fix inches • and

" this in his Lordfhip's garden has been conftant

c< for feveral year?. Doctor Heberden has been
" too much confined to make accurate obferv'a-

" tions at the bottom of his late houfe j but he is

tr now
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" now removed to Pall Mall, where his oppor-

" tunities of obferving are more favourable."

This fact, at firft fight, appears to be a ftrong

objection to the hypothefis I have advanced.

May it not, however, be obviated by fuppofing,

that the difcharge of the electrical fluid from a

falling fhower, is not fo much influenced by the

abfolute, as by the relative height of the places

where the rain defcends ? And as the earth may

be confidered as the great recipient and attractor

of electrical fire ; is it not probable, that the

quantity of rain collected, will be proportionate

to the diftance of the receiver from the ground

immediately below, and not to its abfolute

height, meafured from any diftant level, except

in fuch altitudes, where the denfity of the air,

and the vapours floating in it, are fo far

diminHhed as to produce a fenfible variation ?

But I offer this conjecture with diffidence ; and

am fenfible indeed, that the whole of my attempt

to account for the different quantities of rain,

which fall at different heights, is liable to objec-

tions, becaufe the data are yet few upon which

it is founded. To promote the folution of fo

curious a phenomenon, I fliall here fubjoin a few

queries, propofed to me by different correfpond-

ents. The fourth fhould, I apprehend, be re-

verfed ; becaufe it appears probable to me, that

trees, plants, water, and moift earth, afford more

copious
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copious exhalations than paved ftreets, houfes,

burning fuel, or the bodies of men.

I. Does a glafs funnel catch an equal quan-

tity of rain, at the fame height, as a metal funnel j

the former being an electric, the latter a non-

electric ?

II. Is there a difference in the quantity of

rain and fnow catched in firriilar veflels, at

different heights ?

III. Is the difference of rain, catched at

different heights, greatefl: at the beginning of a

fhower ?

IV. Is not this difference greater in large

cities, than in the country, owing to the lower

regions of the air being more loaded with watery

vapours, which have been exhaled by fires, and

from the human body ?

V. Has the wind no fhare in producing the

difparity obferved in the quantities of rain, which

fall at different heights ?

VI. May not the column of air through

which a drop of rain paffes, in the.Jpace of

twenty or thirty yards, contain a fufficient quan-

tity of watery particles, to double the bulk of the

drop ? This may be illuftrated by precipita-

ting any faline fubftance from a faturated folutiori

of it, contained in a cylindrical veffel, and

examining the proportional quantities of precipi-

tate at different heights. Or, perhaps, it may be

Vol- II. H determined

i
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determined by the following experiment : Take

a cylindrical glafs veffel, four inches in diameter,

and eight inches high ; fill it with ice or fnow,

and place it in a warm room. A watery dew

will foon be congealed upon its furface, which,

being committed to a nice fcale, may probably

be found to be equal in gravity to a drop of

rain. Suppofe this cylinder to be drawn out to

the length of twenty or thirty yards ; the furface

of it will ftill continue nearly the fame, though

the diameter be diminifhed ; and fuch a tube

will aptly reprefent the* column of air, through

which a drop of rain defcends, in its paffage

to the earth.

March 30, 177 1.

Extract ofa Letter/?-^ Benjamin Franklin,

LL.D. Sic. (a)

"ON my return to London I found your

favour, of the fixteenth of May (177 1). I wifh

I could, as you defire,'give you a better explana-

(a) I truft my friend Dr. Franklin will forgive the

liberty I take, in communicating the following letter, with

which I was honoured by him, on this occafion. The opi-

nions and conjectures of fo eminent a philofopher may,

almoft, be deemed common property; and on the point in

queftion, they are of peculiar value and authority.
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tion of the phenomenon in queftion, fince you

feem not quite fatisfied with your own; but I

think we want more and a greater variety of

experiments, in different circumftances, to enable

us to form a thoroughly fatisfadtory hypothefis.

Not that I make the leaft doubt of the facts

already related, as I know both Lord Charles

Cavendilh, and Dr. Heberden to be very accu-

rate experimenters : But I wifh to know the

event of the trials propofed in your fix queries

;

and alfo, whether, in the fame place where the

lower velfel receives nearly twice the quantity of

water that is received by the upper, a third veffel,

placed at half the height, will receive a quantity

proportionable. I will, however, endeavour to

explain to you what occurred to me, when I firft

heard of the faft.

I suppose, it will be generally allowed, on a

little consideration of the fubjefr, that fcarce any

drop of water was, when it began to fall from

the clouds, of a magnitude equal to that it has

acquired, when it arrives at the earth ; the fame

of the feveral pieces of hail; becaufe they are

often fo large and weighty, that we cannot con-

ceive^ a pofTibility of their being fufpended in

the air, and remaining at reft there, for any time,

how fmall foever ; nor do we conceive any means

of forming them fo large, before they fet out- to

fall. It feems then, that each beginning drop,

H 2 and
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and particle of hail receives continual addition

in its progrefs downwards. This may be feveral

ways : By the union of numbers in their courfe,

fo that what was at firft only a defcending mift,

becomes a mower; or, by each particle, in its

defcent through air that contains a great quantity

of diffolved water, ftriking againft, attaching to

itfelf, and carrying down with it fuch particles

of that difiblved water, as happen to be in its

way; or attracting to itfelf fuch as do not lie

directly in its courfe, by its different ftate with

regard either to common or electric fire ; or by

all thefe caufes united.

In the firft cafe, by the uniting of numbers,

larger drops might be made, but the quantity

falling in the fame fpace would be the fame, at

all heights ; unlefs, as you mention, the whole

mould be contracted in falling, the lines defcri-

bed by all the drops converging, fo that what

fet out to fall from a cloud of many thoufand

acres, mould reach the earth in perhaps a third

of that extent; of which I fomewhat doubt. In

the other cafes we have two experiments.

I. A dry glafs bottle, filled with very cold

water, in a warm day, will prefently collect,

from the feemingly dry air that furrounds it, a

quantity of water that fliall cover its furface

antf run down its fides, which perhaps is done

by the power wherewith the cold water attracts

the
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the fluid, common fire, that had been united

with the diflblved water in the air, and drawing

that fire through die glafs into itfelf, leaves the

water on the outfide.

2. An electrified body left in a room, for fome

time, will be more covered with dull than other

bodies, in the fame room, not electrified, which

duft feems to be attracted from the circum-

ambient air.

Now we know, that the rain, even in our

hottefl days, comes from a very cold region.

Its falling fometimes in the form of ice, mews

this clearly; and perhaps even the rain is fnow

or ice when it firft moves downwards, though

thawed in falling : And we know that the drops

of rain are often electrified : But thofe caufes of

addition to each drop of water, or piece of hail,

one would think, could not long continue to

produce the fame effect; fince the air, through

which the drops fall, rnuft foon be ftript of its

previoufly diflblved water, fo as to be no longer

capable of augmenting them. Indeed very

heavy fhowers, of either, are never of long con-

tinuance i but moderate rains often continue fo

long as to puzzle this hypothefis.: So that, upon

the whole, I think, as I intimated before, that we

are yet hardly ripe for making one."

ESSAY
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ON THE SOLUTION OF

HUMAN CALCULI
B Y

F i X E D AIR.

I FLATTER myfelf, that fixed air is now

become an object of the attention of phyfi-

cians ; as it has been fully fhewn that it is cap-

ble of being applied to many important medi-

cinal purpofes. In pulmonic diforders, the gan-

grenous Jore throaty and in malignant fevers, the

happieft effects have been experienced from the

ufe of it i and I know not a more powerful

remedy for foul ulcers, as it mitigates pain, pro-

motes a good digeftion, and corrects the putrid

difpofition of the fluids. I have related feveral

cafes, in the former volume, and in the Appendix

to Dr. Prieftley's Treatife on Air, which evince

the truth of thefe obfervations } and fince

their



ON THE SOLUTION, &c. 103

their firft publication, a variety of fimilar facts

have occurred to my learned friend Dr. Dobfon,

in his hofpital practice at Leverpool j and to

Dr. Rotherham, at Newcaftle upon Tyne.

But I have a farther, and very interefting

difcovery to communicate, concerning the me-

dicinal properties of this fpecies of factitious air.

About the end of laft year, I was informed, that

doctor Saunders, a phyiician in London, emi-

nent for his knowledge of chemiftry, had em-

ployed it as a folvent of the human calculus.

I was ignorant of the manner in which his trials

were condu&ed, and of the fuccefs which had

attended them ; but my curiofity was excited;

the acquifition of fuch a remedy was flattering

to my hopes j and I engaged in the purfuit of

it almoft with as much ardour, as if it had been

the philofopher's ftone. I recollected, that Dr.

Black and Mr. Cavendifh have proved the fo-

lubility of various earthy bodies in water, either

by abftracting from, or fuperadding to the fixed

air which they contain : And as the human

calculus is diflfolved in the former way, by lime

water, and the cauftic alkali ; it appeared highly

probable, that the like effect would be produced,

on the fame fubftance, by the latter mode of

operation. Analogy feemed favourable to the

hypothefis, and experiment has confirmed it.

H 4 Experiment
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Experiment I. December 13, 1774. A hu-

man calculus, in figure and fize like a Piftachio

nut, of a fmooth furface and firm texture, and

which weighed fifty-two grains, was fufpended

in pure fpring water, ftrongly impregnated with

fixed air, and continually fupplied with freih

ftreams of it, by an elegant and well contrived

apparatus, lately invented (a). After forty-eight

hours maceration, the ftone was carefully dried,

and weighed forty-nine grains and a half. It

was become more friable in its texture.

Experiment II. Another calculus, extracted

from the fame bladder, and fimilar to the for-

mer in figure, texture, and in the fmoothnefs

of its furface, was immerfed, forty-eight hours,

in a quantity of the fpring water before employed,

not impregnated with fixed air. The weight

of the ftone, before immerfion, was forty-two

grains and a half; and after it was taken out

of the water, and thoroughly dried, forty-two

grains. The texture and external appearance

of it were unchanged.

Experiment III. The calculus employed in

the firft experiment, and which now weighed

forty-nine
-

grains and a half, was fufpended,

during the fpace of forty-eight hours, in an

(a) By Dr. Nooth, and fold by Parker, glafs-man,

Fleet-Street, London.

atmofphere



HUMAN CALCULI. 105

atmofphere of fixed air, and expofed to a ftream

of it, at the diftance of feven inches from the

etfervefcing mixture of chalk, water, and oil of

vitriol. By this operation the calculus was ren-

dered much more friable ; the lamina of which

it was compofed were loofened, and part of the

external one was leparated , its colour was

changed from grey to white, and, when com-

mitted to the balance, it weighed fifty-one grains,

having abforbed a grain and a half of fixed air.

By expofure, during the night, to the common
atmofphere, the ftone loft half a grain of this

additional weight, and another half grain after-

wards bv being laid before the fire.

Experiment IV. Three calculi were fuf-

pended in an atmofphere of fixed air, and ex-

pofed, as in the laft experiment, to a ftream of it,

during three days. When put into the veflel,

the firft was of a yellow colour, and folid tex-

ture, and weighed two drachms, forty-five grains

and a half. By the abforption of fixed air, its

gravity was increafed above the third part of
a grain; the colour, in certain fpots, was rendered

lighter, and thofe fpots were fofter than other

parts of the ftone. The fecond calculus was of

a white colour, and cryftallized form i and
weighed, before immerfion in the fixed air, two
drachms, fix grains and a half. Its weight,

when taken out of the veflel, was unchanged j

but
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but the furfacc of it was become more friable

than before. The third ftone was one drachm,

eight grains and a half; was hard, and of a

bright colour ; and the external laminae of it

were broken. It acquired half a grain from

the fixed air, and was rendered fomewhat fofter

and whiter.

Experiment V. The calculi employed in

the foregoing experiment were immerfed, three

days, in mephitic water, conftantly fupplied with

frefti ftreams of fixed air, by the apparatus be-

fore mentioned. Each ftone was then tho-

roughly dried, and expofed, forty-eight hours, in

damp weather, to the air of my ftudy, before

the weight of it was examined. Number one,

the yellow calculus, was changed to a very light

colour, almoft approaching to white, and had

loft more than two grains. Number two was

become perfectly white in many parts, was very

friable, and had loft one grain and a half. Num-
ber three was rendered white in various parts j

was more friable, and was diminifhed in weight

three grains and a half.

These experiments fully evince, that water

impregnated with fixed air is a powerful dif-

folvent of the human calculus. And it is pro-

bable, that the action of this menftruum would

have been confiderably increafed, if a proper

degree of heat could have been employed. Even

the
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the warmth of fummer might have proved fa-

vourable' to my trials j which were made in a

feafon, when the greateft height to which the

mercury rofe in the thermometer, was the fifty-

fourth degree of Fahrenheit's fcale. Lime

water has been long and juftly celebrated as a

lithontriptic j but its folvent powers appear to

be inferior to the artificial mineral water, of

which we are now treating. As a proof of this,

it may not be improper to relate the following

experiment, although it was made on a differ-

ent occafion, and is inferted in the former

volume (b).

Experiment VI. Three fragments of hu-

man calculi, numbered for the fake of diftinction,

one, two, three, were immerfed in equal quan-

tities of different lime waters ; the firft in lime

water made with diftilled water, the fecond in

lime water prepared with hard pump water, and

the third in lime water made with the fame hard

pump water, poured, boiling hot, upon the

quick, lime. Number one was of a brown

colour, and hard texture j was fmooth on one

fide, and rough on the other; and weighed

twenty-fix grains and a half. Number two was

a fragment of the fame calculus, and weighed

twenty-five grains and a half. Number three,

(b) See vol. I. Eflay VI. p. 173.

a fragment
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a fragment of a different 'calculus, was of a loofer

and more fpongy texture than the formeY, and

weighed twenty-feven grains. The phials which

contained the calculi, and four ounces, by mea-

fure, of lime water, were all nearly full, and

clofely corked. After continuing the maceration,

eight days, without heat, the calculi were taken

out, carefully dried, on filtering paper, before a

gentle fire, and then weighed. Number one had

loft a grain and a half, and was covered, in many

parts, with a foft, white, cretaceous matter.

Number two had loft only half a grain : Many
little cryftals mot from its furface. Number

three had loft a grain: But it mould be re-

marked, that this fragment was much fofter than

the other two.

Experiment VII. Three drachms of the

cauftic alkali, prepared by Mr. Lane, rendered

a pint of water fo pungent, that the tongue and

palate could fcarcely endure the tafte of it. In

this liquor, were macerated, forty-eight hours,

two calculi, one of which weighed a hundred and

forty-one grains, the other thirty-three grains and

a quarter. When dried, the firft ftone had loft

four grains and three quarters, the lamina of it

were feparated in many places, and it was

covered with a white efflorefcence. The fecond

ftone fuffered a diminution in weight of three

grains ; one of its lamina was feparated j and a

white
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white efflorefcence alfo appeared on the furface

of it. The water, impregnated with the cauftic

alkali, was defended from the atmofphere, during

the experiment 5 but had acquired, from the

calculi, fuch a quantity of fixed air, as to effervefce

. with the acid of vitriol.

Experiment VIII. A fimilar experiment was

tried with two other calculi, which were immer-

fed, during the fame fpace of time, in a pint of

water ftrongly acidulated with oil of vitriol.

One of the calculi, which weighed a hundred and

fixty-five grains, was unchanged in its appear-

ance, and diminifhed in weight fcarcely half a

.grain. The other ftone was rendered very

friable, had a white efflorefcence in feveral parts

of it, and was reduced from forty-one to thirty-"

. one grains.

Human calculi vary in their ftructure and

compofition ; and it has been Ihewn, by Dr. Daw-

fon (c), that fome of them, which are foluble in

an alkaline, are but litde affected by an acid

menjlruum •, whilft others will refift the action of

an alkali, and yet be readily diffolved by an acid.

Even in the fame fubject, he obferves, there

may be found calculi of oppofite kinds, fome of

which will diffolve in acids, fome in alkalis, and

fome in neither
; as, from careful and fufficient

r .
" h

(c) See the Medical Tranfa&ions, vol. II. p. 105.

trials
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trials, he judged to be the cafe in a patient of his

own. But water impregnated with fixed air,

though inferior in efficacy to the vitriolic acid,

or the cauftic alkali, is a more univerfal folvent

than either of them. For, as far as my obferva-

tions have reached, it a£ts upon every calculus

that is fufpended in it. And I have tried it with

thofe which have fuffered no diminution ofweight

from the menftrua above-mentioned. But a

farther detail of my experiments would be no

lefs tedious than unnecefiary. And I flatter

myfelf, that I may now, without incurring the

imputation of enthufiafm, exprefs the heart-felt

fatisfa&ion I enjoy, in the difcovery of a new

lithontriptic medicine, that is at once grateful

to the palate, ftrengthening to the ftomach, and

falutary to the whole fyftem. Lime water often

naufeates the patient, deftroys his appetite, and

creates the heart-burn ; and the foap ley is fo

cauftic and acrimonious, that it can be taken

only in the fmalleft quantity, frequently pro-

duces bloody urine, and aggravates the tortures

it is intended to relieve. Both thefe remedies

alfo require a very ftricT: regimen of diet ; and

their qualities are liable to be changed either by

acidities, or the fermentation of our food in the

firft paffages. But the mephitic water may be

drunk in the largeft quantity, without fatiety or

inconvenience : It requires no reftrictions in diet,

and
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in the ftomach or bowels.

Perhaps it may be queftioned, whether fixed

air can be conveyed, by the ordinary courfe of

circulation, to the kidneys and bladder. In an

elaftic ftate, it certainly cannot j but diflblved in

water, it may pafs through the vafcular fyftem

without creating the leaft difturbance or diforder,

and, by its diuretic quality, will be powerfully

determined to the urinary organs. So ftrong is

the relation that fubfifts between mephitic air

and water, that they remain firmly combined,

although expofed to confiderable variations of

heat and cold. Dr. Prieftley found, that it re-

quired half an hour, even when the boiling heat

was employed, to expel completely the fixed air

from a phial of impregnated water ; and I have

i obferved, that it has retained its peculiar flavour

fcveral days, when left in a bafon, with a large

furface open to the external air.

Experiment IX. But to obtain more fatif-

faclory evidence upon this fubject, I filled a

bottle with mephitic air, and placed it in a heat

of about ninety-eight degrees of Fahrenheit's

thermometer. A bent glafs tube, a quarter of an

inch in diameter, properly luted at each end,

formed a communication between this bottle and

one of lime water 5 to the bottom of which it

1 extended. An inteftine motion foon enfued

;

air
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air bubbles were flowly conveyed into the lime

water ; and a white precipitation was gradually

formed. In an hour and a half, the lime water

was become turbid, but was quickly rendered

quite milky by blowing air into it from the

lungs. The mephitic water ftill retained its

volatile and acidulous tafte j and when a greater

degree of heat (ro8°) was applied to the bottle

which contained it, a brifk inteftine motion

was renewed.

Experiment X. A fmall quantity of me-

phitic air, which had been expofed ten days to

the atmofphere, in a phial uncorked, ftill re-

tained its acidulous tafte ; and when immerfed

in water heated to a hundred and forty degrees

of Fahrenheit's thermometer, emitted air bub-

bles very copioufly. The phial remained in the

water till it ceafed to difcharge any air ; but a

very flight agitation again renewed the inteftine

motion ; and it rendered lime water, when mixed

with it, as white as milk.

The judicious writer, to whofe ufeful paper

I have before referred, has recommended an

attention to the fragments, fcales, or films,

which the ftone in the kidneys or bladder may

caft off, and alfo to the contents and fediment

of the urine ; that a difcovery may be made,

whether the proper folvent be an acid, or an

alkaline menftruum. If it appear to be the for-

mer,
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mer, the elixir of vitriol may be ufed in con-

junction with mephitic water, to which it will

be no ungrateful or infalutary addition. And

there is reafon to believe, that this acid may be

conveyed to the kidneys, without any confider-

able change in its properties. It is not fubjecl

to fermentation, and is difpofed to pafs off by

urine. The fuccefsful exhibition of it in the

itch, feems to evince, that it is capable of being

received into the vafcular fyftem, and of being

excreted, probably in a volatilized ftate, by the

pores of the fkin. Even when given to nurfes,

labouring under this complaint, it is faid both

to cure them, and the children whom they

fuckle (d).

As the vapour of chalk and oil of vitriol has

been found fo efficacious in correcting the fanies,

and abating the pain of foul ulcers, when ex-

ternally applied; we may reafonably prefume, that

the internal ufe of the fame remedy will prove

beneficial, in fimilar affections of the urinary

paffages. Such complaints frequently occur in

practice, and may arife, either from calculi in the

kidneys and bladder from the receffion of fcor-

(d) Vide Difltrtationem de Olei Vitrioli ufu in quibufdam

Scabiei fpeciebus. 1762. Medical and Philofophical Com-
mentaries, vol. I. p. 103

Vol. II. I butic
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butic eruptions ; from the venereal difeafe
;

from mains contufions ; or various other caufes.

And water impregnated with fixed air feems

well adapted, by its diuretic, healing, and

antifeptic powers, to wafh off and fweeten the

acrid matter ; to abate the defluxion on the

mucous membrane i to contradt the flabby

edges of the ulcers ; and to difpofe them to a

fpeedy granulation. If the pain, inflammation,

and abforption of the pus have excited a hectic

fever, the patient may drink plentifully of Seltzer

water, which is of a cooling quality, although it

abounds with mephitic air ; or a fmall quantity

of Rochelle fait may be added to the mineral

water artificially prepared. Thus will the in-

creafed action of the heart and arteries, which

may arife from the ftimulus of the fixed air, be

entirely obviated, without the leafl diminution of

its medicinal powers. And whilft the fandtion of

experience is wanting, reafon will juftify the

trial of a remedy, which is at once fafe, pleafant,

and efficacious.

In ulcers of the kidneys and bladder, the

urine is commonly high coloured, pungent, and

of an ofFenfive fmell. To afcertain whether fixed

air would correct thefe qualities, I attempted the

following difagreeable experiment.

Experiment XI. Repeated ftreams of fix-

ed air were conveyed into three pints of urine,

which
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which had been kept till it was become very

putrid, and which emitted a ftrong, volatile

odour. I examined the fmell of it, from time to

time, whilft this procefs was carrying on, and

compared it with a portion of the fame urine,

which was referved as a ftandard. The pun-

gency of it gradually abated; it acquired a

brighter colour and was lefs turbid, but its

putrid odour feemed to be increafed. Thefe

obfervations were made in the evening, and,

early the next morning, I awoke with a violent

head-ach, which was attended with vomiting and

a diarrhoea. Alarmed at thefe effects, which I

attributed to the putrid vapours of the urine, I

dropt the profecution of the experiment ; but the

fucceeding day, Mr. Thomas Smith, a young

gendeman who will one day be an ornament to

the profeflion of phyfic, undertook the examina-

tion which I had begun : And, after attentively

comparing the ftandard and the urine impreg-

nated with fixed air, he found the latter more

offenfively putrid than the former, but without

any degree of pungency, or volatility. As this

experiment was not completed, I am uncertain

whether the urine was fweetened by the mephi-

tic air. But it is evident, that the volatile alkali,

generated by putrefaction, was either neutralized,

diflipated, or prevented from afcending, by the

atmofphere of fixed air, which filled the other

I 2 part
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part of the vefiel. Perhaps this atmofphere

might be the menjiruum of the putrid effluvia

emitted by the urine, which being then accumu-

lated, would appear to have its feetor increafed.

In another work, I have related an experiment,

made by my friend Mr. Henry, fomewhat

fimilar to this, and which fuggefted to him the

like explanation. A piece of putrid flefh was

fufpended, twelve hours, in a three pint bottle,

clofely corked, and filled with fixed air, which

had been feparated from chalk by the vitriolic

acid. The beef was confiderably fweetened,

but the air in the bottle was rendered intolerably

offenfive.

The waters of Bath, in Somerfetfliire, have

been long and juftly celebrated for their efficacy

in the jaundice and other hepatic diforders.

They abound with fixed air ; and it may be of

importance, to afcertain whether they derive from

this active principle, the power of difTolving the

concretions of the bile, and of removing the

obftruftions in the liver. I was induced, there-

fore, to try the folubility of gall ftones in mephi-

tic water. But I have as yet, only a folitary

experiment on the fubjeft, to offer to the reader.

Experiment XII. A gall ftone, that had

been extracted from a tumour in the region of

the liver, was divided into two parts. One of

thefe
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theftr, which weighed fifty-one grains and a half,

was immerfed, four days, in rain water ftrongly

impregnated with fixed air. The other weighed

twenty grains and a quarter, and was macerated

in fimple rain water, during the fame fpace of

time. The firft fragment, when carefully dried,

was become heavier by one grain, having gained

fo much from the fixed air. In texture and

appearance, it remained unchanged. The fecond

fragment had loft one eighth of a grain.

I mean not to draw any decifive inference

from a fingle experiment: But it is probable,

that the Bath waters refolve concretions of the

bile, not fo much by a chemical operation, as by

accelerating the fecretions of the liver, ftimula-

ting the organs of digeftion, and invigorating

the whole animal fyftem. Nature, indeed, ob-

ferves a peculiar ceconomy in the circulation of

the blood through the liver ; and, as the bile is

one of her moft elaborate fluids, it muft be

difficult to introduce a foreign and unaffimilated

fubftance into it. From analogy, however, we

may conclude, that this is not impracticable.

The milk and the faliva are frequently impreg-

nated with adventitious matters ; and thefe

animal liquors, like the bile, are fecreted by

organs of a particular ftrufture, and for deter-

minate and important purpofes. A remedy

which would pars unchanged into the fyftem of

I 3 the
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the liver, and medicate the bile fo as to render

it unapt to coagulate, or enable it to refolve the

concretions already formed, would be a moft

valuable acquifidon^J. And the obftacles to

the attainment of it fhould rather be regarded as

incitements to our induftry, than apologies for

fupinenefs and defpair. Such, it muft be ac-

knowledged, they have proved ; as appears from

the variety of diffolvents which have been pro-

pofed, and tried. Acids, alkalis, foap, ardent

and dulcified fpirits, with frefh vegetable juices,

have been recommended.- Valifnerius found, that

a compofition of alcohol and oil of turpentine

deftroyed the texture and cohefion of gall ftones,

more perfectly than any other menfiruum(f) ;

and Mr. William White, of York, has fully con-

firmed this obfervation, by a number ofjudicious

experiments which he has communicated to me.

Some time ago, I thought favourably of this

remedy, and endeavoured to promote the trial

of \t(g)i but farther reflection has convinced

me, that the continued ufe of it is more likely to

prove injurious than beneficial. Spirituous li-

quors, of all forts, have a peculiarly unfavour-

able operation on the liver; and it would be

abfurd to feek a fpecific medicine for the difeafes

(t) Vide Medical Tranfa&ions, vol. II. p. i6j.

(f) Tom. Ill, p. 6. (g) See vol. I. p. 427.

of
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of the bile, in what experience has fatally Ihewn

to be a Jpecific poifon to the organ which fecretes

it. Perhaps fixed air, under fome form or other,

may hereafter be found to be the defideratum

which we have been fo long purfuing. At leaft,

we may be allowed to attribute fome fhare of

the virtues which the Bath waters pofTefs, to this

ingredient in their compofition j and when they

cannot be employed, to recommend the mephi-

tic water, as an innocent and efficacious fub-

ftitute.

FROM the observations advanced in the

preceding effay, it appears highly probabley that

fixed air may be conveyed, by the ordinary

courfe of circulation, to the kidneys and bladder.

But I can now fpeak decifively concerning this in-

tereiting point. For the young gentleman before-

mentioned has, at my defire, taken large

quantities of mephitic water daily, during the

fpace of a fortnight. And whilft he continued

this courfe, his urine was ftrongly impregnated

with fixed air, as appeared from the precipi-

tation which it produced in lime water -

} frorn

the bubbles which it copioufly emitted when

placed under the receiver of an air pump ; and

I 4 from
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from the folution of feveral urinary ftones, which

were immerfed in it.

Dr. Priestley's favourable opinion of this new

lithontriptic medicine may be collected from the

following paragraphs, which I have extracted

from the fecond volume of his Experiments and

Obfervations on air, p. 216.

" It might be queftioned, whether the fixed air

" contained in our aliments can be conveyed, by

" the courfe of circulation, into the blood, and,

" by that means, impregnate the urine. I have

" found, however, that it may do it ; having

<f more than once expelled, from a quantity of

ft frelh made urine, by means of heat, about

" one fifth of its bulk of pure fixed air, as ap-

« peared by its precipitating lime in lime water,

"and being almoft wholly abforbed by water;.

" and yet a very good air pump did not difcover

" that it contained any air at all.

"It muft be obferved, however, that it re-

" quired feveral hours to expel this air by heat

;

" and, after the procefs, there was a confider-

" able whitifh fediment at the bottom of the

" veffel. This was probably fome calcareous

" matter, with which the fixed air had been

" united ; and, by this fixed air, the calcareous

" matter, which would otherwife have formed

" a ftone or gravel, may have been held in fo-

f f lution. And, therefore, drinking water im-

" pregnated
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« pregnated with fixed air, may, by impreg-

" nating the urine, enable it to difiblve calcare-

« ous matters better than it would otherwife have

« done j and may, therefore, be a means of pre-

" venting or difiblving the Hone in the bladder,

" agreeably to the propofal of my friend Dr.

» Percival."

Sir John Pringle informs me, that he has

known great benefit to accrue from the ufe of

honey, in cafes of the gravel, or when the kidneys

are loaded with fand. He directs about a pound

and a quarter of this remedy to be taken every

week, and continued for a confiderable fpace of

time. And, as it perfectly coincides with the

artificial mineral water, being diuretic and con-

taining much fixed air, he recommends to me
the trial of them together. My readers will,

I doubt not, be much pleafed with this valuable

h'mt(h),

Thefe

(h) Sir John Pringle, in a fubfequent letter, dated

December 28, 1776, fays, "I recommend a continua-

" don of the honey, for life, both in the gravel and in

* the periodic afthma (fuch as Floyer defcribes his cafe to

«' have been) ; and that the quantity be from a pound to

" a pound and a quarter in the week ; that is, to thofe of

£ a puny make, and to women, I direft the pound, and

I
to the more robuft, twenty ounces. Mr. Hume, one of

" the commiffioners of the fick and wounded, has con-

I famed, regularly, for thefe fourteen years part, five pounds

" of
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These obfervations, on the medicinal and

lithontriptic qualities of fixed air, may now be

regarded as practical truths, which have been

eftablifhed by experience. Since the publication

of the foregoing experiments (i) 3 I have had the

moft incontrovertible evidence, that this re-

medy alleviates the fymptoms both of the ftone

and gravel ; that it acts as a powerful diuretic

;

difcharges fabulous concretions ; heals ulcerations

in the urinary paffages ; invigorates the organs

of digeftion ; and ftrengthens the whole fyftem.

In faying fo much, I am warranted by my own

experience, which has been confirmed by fimilar

obfervations, tranfmitted to me from various

" (of fixteen ounces each), every month ; and fince the

" third or fourth month from the commencement of this

" courfe, he has not had one return of that kind of afthma,

*' with which he had been fo much troubled before, even for

" the fpace of fixteen years. The honey was begun for this

" diftemper ; but, as he happened to be likewife liable to

" very painful paroxyfms of the gravel, he was agreeably

" furprized to find, that he received almofl as much benefit

" from his medicine, in this ailment as in the other. From
" having had a nephritic attack, and pafiing fand and fmall

" ftones, for fome years, once in one, two, or three months,

" before taking the honey, he has had, in the laft fourteen

" years, but two or three in all ; and, although he has,

" in one or two of them, voided a fmall calculus, yet it was

" with fcarcely any pain."

(i) See a Letter to the Editor of the Medical Commen •

taries, vol. V. p. 176, alfo p. 448, for the year 1 777-

parts
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parts of England. But it is difficult to afcertain

the folution of a (tone in the bladder, by any

medicine; and it cannot, therefore, be deemed

extraordinary, that I have yet feen no decifive

cafe, in the circle of my practice, of the com-

plete efficacy of this new folvent. A phyfician

of eminence, in London, has, however, been

more fuccefsful ;
having brought away, to ufe

his own words in a letter to me, in fmall frag-

ments, and in a whitifh- chalk-like fubftance,

a ftone from the urinary bladder, by adminifter-

ing fixed air to his patient, during the fpace of a

few weeks. The hiftory of this cafe has been

offered to the public by Dr. Hulme, with feveral

others, which, though lefs certain and impor-

tant, tend to evince the lithontriptic action of

fixed air. And another refpectable phyfician, Dr.

Saunders, has lately given the following tefti-

mony of the fame remedy. " I am fully con-

" vinced, from a variety of trials, that water

" impregnated with the mephitic acid is carried

" unchanged to the human bladder ; and, that

" this remedy has done great fervice in calculous

" complaints." But, when fixed air is em-
ployed as a diflblvent of the ftone, the ufe of it

muft generally be continued for many months.

Relief is often obtained by it in a fhorter time;

but few cafes will occur, like the one recorded

by Dr. Hulme, in which the calculus appears

to
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to have been of a remarkably foft and friable

texture. The reputation of the mod efficacious

remedies is frequently injured by the unwarrant-

able expectations of mankind concerning them.

And, in chronic diforders, many a cure is de-

fpaired of, which might be accomplifhed by

more patience in the fick, and greater perfeve-

rance in the practitioner.

Directions for administering fixed Air in

Cases of the Stone or Gravel.

Give the patient, every fixth hour, three ounces

of the aqua mephitica alkalina, prepared according

to the directions of Mr. Bew]y(kJ, and fweeten

it, to the tafte, with honey. Direct him to drink,

at proper intervals, a glafs of the mephitic water,

acidulated with the fpiritus vitrioli tenuis, and

iweetened with honey. Two or three pints of

this beverage mould be confumed in twenty-four

hours ; and, indeed, it is fo pleafant, that it may

be taken at meals, with or without the addition

of a little wine. In lieu of the mephitic alkaline

water, half a drachm of fait of tartar may be

diffolved in three ounces of fimple water, fweet-

ened, to the palate, with honey, to which half an

ounce of frefh lemon juice muft be added, at the

(k) Prieftley on Air, vol. II. p. 346.

time
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time when the draught is fwallowed. The

lemon juice wilJ neutralize about one fcruple of

the alkali, expelling the fixed air which it con-

tained; and this fixed air will combine partly

with the water, and partly with the remaining

ten grains of unneutralized alkali.

If honey agree with the bowels of the patient,

it may be taken at pleafure. Cyder, perry,

brifk fermenting wines, and bottled beer, all

contain much fixed air, and may, therefore, be

temperately ufed, as they coincide with the courfe

here directed. If the patient be coftive, mag-

nefia alba uncalcined will be the beft purgative.

If he be too lax, the chalk julep of the London

Dilpenfatory may be prefcribed

(I) Thefe dire&ions were inferted in the Medical Com-
mentaries for the year 1777. In 1784, if I miftake not,

the account of the efficacy of the aqua mephitica
alkalina, in calculous dlforden, was publifhed by Dr.

Falconer, from the M. SS. of Dr. Dobfon.

ESSAY



ESSAY V.

EXPERIMENTS and OBSERVATIONS

ON THE

NATURE and COMPOSITION

O F

URINARY CALCULI.

A CALCULUS, extracted from a young

man about two years ago, by my friend

Mr. Charles White, of Manchefter, had fo much

the appearance of chalk, that I was induced to

make fome experiments upon it. The nucleus

was a bougie, which had unfortunately paffed

into the bladder and a ftone, of confiderable

fize, had been formed in lefs than twelve months.

Experiment I. A few grains of this calculus

produced a ftrong effervefcence with thirty drops

of oil of vitriol, and half an ounce of water.

Thirty-eight grains of it were calcined in a cru-

cible, placed, two hours, in a wind furnace; and

to this calx, which weighed twenty-four grains,

were '
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were added five ounces of water. The water

acquired a flight impregnation of quick lime;

and, after filtration, depofited a fmall fediment,

when a ftream of fixed air was conveyed into it.

Experiment II. In the laft experiment, the

portion of the calculus employed was probably

too fmall, to give more than a flight impregna-

tion to fo many ounces of water. Another ftone,

therefore, of a white colour, but which did not

effervefce with oil of vitriol, was calcined in the

fame furnace, during the fpace of three hours.

By this procefs, the calculus was reduced in

weight from three hundred and nine, to ninety-

two grains ; and, though the folid particles

fcarcely imprefled the tongue with any fenfe of

caufticity, yet they communicated, to five ounces

of water, a very ftrong tafte of quick lime $

and the filtered liquor became, milky by blowing

air into it from the lungs, and foon depofited

a large white fediment.

Experiment III. A third calculus, of a clofe

texture and red colour, which did not efFervefce

with fpirit of vitriol, and weighed feven drachms

and a half, was put into the crucible, and, in

a few hours, was entirely confumed by the fire.

Experiment IV. A fourth calculus, in figure

like a mulberry, and which did not efFervefce

with the vitriolic acid, was calcined three hours,

and loft more than three fifths of its weight by

this
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this procefs. It tailed very acrid, and made

a ftrong lime water.

Experiment V. A fifth calculus, which weigh-

ed two hundred and forty -five grains be-

fore calcination, was reduced to thirty grains

by this operation ; and the remaining powder was

taftelefs, and gave no impregnation to vjfater.

From thefe experiments we may conclude,

that an abforbent earth often enters into the

compofition of the urinary calculus. For it is

the peculiar property of this clafs of bodies to

be convertible into quick lime, by the action of

fire. It does not feem probable, that this fub-

ftance is the product of animalization, in the

human fpecies. The fhells of fea-fifhes and of

fnails furnifli it, indeed, in large quantity ; but

the bones, horns, blood, fldn and flefli of ani-

mals, however ftrongly calcined, are not change-

able into lime. Mr. Rouelle has lately difco-

vered the fixed alkali in the ferum of the blood

;

and Dr. Lewis has obferved, that the afhes of flefli

and blood are readily, perfectly, and plentifully

foluble in the mineral acids ; and that they form

with them an auftere, aftringent liquor, ap-

proaching to an aluminous nature (a). The

human calculus muft, therefore, be confidered as

an heterogeneous fubftance, confiding of thofe

(a) Lewis's Tranflation of Newmann's Chemiftry, p. ^94,

recrementitious
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recrementitious parts which are feparated from

the blood, by the kidneys. Whether thefe parts

differ effentially in different conftitutions, or whe-

ther they vary, only, in the proportion which

they bear to each other, is a point of difficult

folution. I am inclined to adopt the latter fup-

pofition , but, however this may be decided, I

fhink itfs very evident, that calculi of the kidneys

and bladder are not of animal original alone, as

they frequently contain an abforbent earth,

which is not generated in the human body. This

fubflance muft, therefore, be confidered as adven-

titious, and is probably conveyed into the fyftem

by the ufe of hard spring water, in which

it commonly abounds. In a former work, I

pointed out the pernicious effefts of fuch waters,

in habits which are fubjedt to the ftone and

gravel. But, influenced by the moft refpeclable

authorities^, 1 then believed, that the calculi

of the urinary organs, partake not in the leaft

of a foffil nature j and that their formation de-

pends either upon fome accidental nucleus; or

upon a peculiar and often hereditary difpofition

to concrete in the animal fluids. Hence I

ftippofed, that impure waters were only nega-

tively fayourable to this difpofition, by having

(b) Hi3T. dc l'Acad. Royale des Sciences, 1700. Per-
raalt Vitruve, lib. VIII. c. 5. Medical Tranfaclions, vol. I.

p. 7. Sharp's Surgery, p. 75.

Vol. II. K na
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no tendency to diminifh it. For water, whether

ufed as nature prefents us with it, or mixed with

wine, or taken under the form of beer or ale, is

the great diluter, vehicle, or folvent, both of our

food, and of the faline, earthy, and fuperfluous

parts of the animal juices. And it is more or

lefs adapted to the performance of thefe offices,

in proportion to its degree of purity ; becaufe a

menfiruum already loaded, and perhaps faturated

with different contents, cannot act fo powerfully,

as one which is free from all fenfible impregna-

tion (c). But, as an abforbent earth is found

(Exp. I. II. IV.) to be often a component part

of the human calculus, I am now convinced, that

hard waters actually contribute to the formation

of it. This is an opinion which the father of

phyfic advanced, and which till lately has re-

mained uncontroverted by his followers. Dam-

nantur imprimis fontes, fays Pliny, quorum aqua

decoSltf) craffis obducunt vafa cruftis(d). It was

obvious indeed to infer, that waters which depofite

a large earthy fediment, either in the aquseducts

through which they are conveyed, or in the

veffels in which they are boiled or preferved,

would let fall their groffer particles in parting

through the kidneys, and efpecially whilft retained

in the bladder ; and that thefe, by the continued

(c) See vol. I. p. 184. (d) Lib. XXXI. C. 3.

apportion
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appofition of frelh matter, connected by the

animal gluten, and compared by the aftion of

thole organs, would form the (tone or gravel.

But the reparation of earthy matter in the urinary

paffages may be better explained by the che-

mical dodlrine of affinities. For the vitriolic acid

contained in felenites, with which hard fpring

waters are ufually impregnated, will forfake its

bafis, and combine with the alkaline falts, fo

copioufly difcharged by thofe excretories.

That the ftone, though it is by no means a

rare diforder, does not more frequently occur in

this country, which abounds with calcareous

waters, is a difficulty which I muft acknowledge

myfelf at a lofs to obviate. But it may be re-

marked, that internal affettions of the human

body are feldom produced by a fingle caufe;

and the concurrence of many may be neceflary

to form a calculus in the bladder (e). This

malady, however, is fcarcely known in Switzer-

land, as I have lately been informed by a letter

from Baron Haller. And the fprings of that

Alpine region are remarkably light, pure, and

free from all mineral ingredients.

(e) Raro tamen {implex eft, fed plerumque ex pluribus

condirionibus una concurrentibus compofita. Gaubii Patbologia.

./eS.6%.

K 2 In
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In the fecond and fourth experiments related

above, the calculi, though they contained an

abforbent earth, did not effervefce with the

vitriolic acid. This muft be afcribed to the

glutinous matter, in which the earthy particles

were involved, and by which they were defended

from the powerful action of the menftruum em-

ployed.

April i, 1775.

ESSA T



ESSAY VI.

.EXPERIMENTS and OBSERVATIONS

ON THE EFFECTS OF

FIXED AIR,

ON THE

COLOURS and VEGETATION of PLANTS fa,;.

THE influence of fixed air on vegetation is

a new, curious, and very interefting ob-

ject of inquiry. I was led into it, by a train of

experiments, which the following paffage, in

Dr. Prieftley's Obfervations on various kinds

of Air, fuggefted to me. " A red rofe, frefh

gathered, loft its rednefs, and became of a pur-

ple colour, after being held over fermenting

liquor about twenty-four hours j but the tips of

each leaf were much more afFe&ed than the reft

of it. Another red rofe turned perfectly white

in this fituation ; but various other flowers, of

(a) Inferted in Dr. Hunter's Georgkal Eflays, p. 465.

K 3 different

k
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different colours, were very little affefted.

Thefe experiments were not repeated, as I wifh

they might be done, in pure fixed air, extracted

from chalk by means of oil of vitriol."

March 16th, 1775. * exposed a tulip, forty-

eight hours, to a ftream of fixed air, feparated

from chalk by means of oil of vitriol. The
colours and odour were preferved unchanged

j

the leaves were curled at the edges, but remained

firm and undecayed. Another tulip, gathered at

the fame time, from the fame root, and fimilar in

colour, foon became faded, flaccid, and loft its

odour in the common atmofphere.

The fame experiment was made with a pur-

ple crocus ; with a white and yellow jonquil ; with

the hepatica ; with a polyanthus of a purple hue i

and with a flock July flower. They were all

perfectly preferved in the veflel of fixed air

;

whilft fpecimens of the fame flowers fpeedily loft

their bloom, and turned foft and fhriveled in the

open air.

The Italian Narciflus, a delicate flower, which

grew in a hot-houfe, retained its colours forty-

eight hours in the fixed air ; but the leaves

of the flower cup were very much con-

crafted.

A pale red rofe, taken from a hot-houfe, was

expofed, twenty-four hours, to a ftream of fixed

air, without fuffering any change of colour. It

was
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was carefully compared with another rofe, col-

lected from the fame tree (a).

The refult of this experiment differs from that

related by Dr. Prieftley. But it is probable,

that the fixed air feparated from fermenting

liquors is lefs pure and unmixed than that

obtained from chalk, by the addition of oil of

vitriol ; and that its effects may be varied by the

adventitious matters with which it is combined.

The prefervation of flowers by mephitic air

was an event which I little expected, at the com-

mencement of thefe trials : And, as an active

mind is feldom fatisfied with the bare obfervance

of effects, without inquiring into the caufes which

produce them, I was naturally led into a train of

reafoning on this curious fubject. It was well

known to me, that vegetables, before the putrid

fermentation begins, emit a very large propor-

tion of fixed zvc(b). But this feparation can

only take place by the mediation of fome body,

which is capable of carrying off what is dis-

charged. A wet fpunge will never become dry

in an atmofphere Saturated with moifture i and

(a) Mr. Henry expofed feveral red rofes, in the fum-

mcr of 1774, to a dream of pure fixed air, and did not find

any change produced in their colour. See his excellent

tranflation of Lavoifier's Effays Phyfical and Chemical, which

he has enriched with various ufeful notes, p. 130.

(b) See Prieftley's Obfcrvatioas, vol. I.

K 4 red-hot
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red-hot wood ceafes to burn in inflammable air,

which is already loaded with phlogifton. I was

induced, therefore, to fuppofe, that the flight of

mephitic air from flowers, which feems to con-

ftitute the firft ftage of their decay, is prevented,

or confiderably retarded by furrounding them

with the fame fpecies of air, and by excluding

from them the common atmofphere, its proper

vehicle.

But the profecution of my experiments dif-

covered to me, that fixed air not only retards the

decay, but actually continues the vegetation of

plants, and affords them a pabulum, which is

adequate to the fupport of life and vigour in

them, for a considerable length of time.

Tuefday. A sprig of mint was fufpended,

with the root upwards, in a vefTel of fixed air.

The fucceeding day, it was as frefli and verdant

as when firft gathered. Another fprig, collected

at the fame time and from the fame bed, which

lay upon my table, was quite withered. Friday,

the fourth dav, a curve was formed in the mid-

die of the ftalk, and the top of the fprig had

rifen about an inch, perpendicularly, towards the

mouth of the vefTel. Saturday, the mint con-

tinued to grow and to afcend, looking vigorous

and frefh : The root, which was very fmall,

appeared quite dry, fo that the nourifhment,

probably, was imbibed, by the leaves. Tuefday,

having
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having been abfent two days, the plant was not

Jupplied with frefh ftreams of air : It was ftill in

vigorous vegetation. Friday, the eleventh day of

the experiment, the plant was taken out. It was

perfectly frefh, but whilft it lay on my ftudy

table the leaves grew foft and flaccid, and in lefs

than fix hours it feemed to be withered. The

mercury in Fahrenheit's thermometer, during the

courfe of this experiment, flood from fixty to

fixty-nine degrees in the made and open air, at

two o'clock in the afternoon.

March 23d. Two sprigs of mint with their

roots, frefh gathered from the fame bed, and

nearly alike in fize, were each put into a half

ounce phial, filled with rain-water. One of them

was fufpended, four days and a half, in a veffel of

fixed air, and frequently fupplied, from chalk and

oil of vitriol, with frefh ftreams of it. The other

was placed near it, in the common atmofphere

of my ftudy : And a few fprigs of mint, with

their roots, were at the fame time laid upon the

table. The latter withered in about twelve

hours j and in twenty-four hours were dry and

quite fhriveled. The fprig in the fixed air

flouriQied greatly ; fhot out frefh leaves from the

part immediately above the neck of the phial i

expanded its leaves ; looked verdant ; and, when

taken out of the fixed air, had gained, in length,

more than half an inch. The fprig in the com-

mon
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mon atmofphere looked fickly; the leaves were

contracted, had a brown and curled appearance,

and feveral of them were become dead and

rotten.

March 28th. The flourifhing fprig of mint,

which had been fufpended in the fixed air, was-

now placed in the common atmofphere of my
ftudy ; and the other, which was fo much faded,

was put into the veffel of fixed air. In two

hours time, the leaves of the former began to

droop and grow flaccid, like a plant taken from

a hot-bed ; and in twenty-four hours they were in

a withered ftate. The latter fprig was much

revived by the fixed air ; but did not vegetate

in nearly fo vigorous a manner as the firft had

done. It was kept four days in the veffel, and

daily furnifhed with frefh fupplies of fixed air.

April 1 ft. The water, in which the fprig of

mint grew that had been fufpended in fixed air,

became impregnated with this active principle,

as appeared from its acidulous tafte, and from

its producing an inftant precipitation when mixed

with lime water. This incited me to try how

a plant would vegetate in mephitic water, with

its leaves and branches expofed to the common

atmofphere. A fprig of mint was, therefore,

put into a phial, containing about fix ounces

of it. The ftalk paffed through a perpendicular

groove, cut in a cork, which (topped the mouth

of
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of the bottle, to prevent ' the efcape of the fixed

air. In two days, the leaves of the mint became

curled at the edges ; and the plant feemed to be

in a lefs thriving ftate, than another fprig of

mint placed in rain-water, which ferved as a

ftandard. Sufpecting that the ftalk of the mint

was comprefled and injured by the cork, I re-

newed the experiment, ufing frelh fprigs of

mint, and other portions of water ; and leaving

the mouth of the phial, which held the mephi-

tic water, open to the external air. The vege-

tation of the plant, in this water, was now very

vigorous ; and the growth of it, in fix days,

considerably exceeded that of the ftandard.

April 8th. The experiment of March 23d

was repeated ; and the fprig of mint, placed in

a phial containing half an ounce of rain-water,

and fufpended in a veffel conftantly fupplied with

frefh llreams of fixed air, grew above an inch

within the fpace of fix days. Another fprig,

in half an ounce of fimple rain-water, was in a

much lefs healthy ftate, and had fcarcely acquired

any perceptible increafe in that time.

April 14th. This experiment was repeated

With a fprig of balm, which fiourifhed and grew

faft in the fixed air.

It has been fhewn, that a plant grows fader

in mephitic, than in fimple unimpregnated water.

The following experiments feem to evince, that

the
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the fixed air is abforbed by the roots of the

vegetable > and that it affords them real nou-

rishment.

April 1 8th. A sprig of mint, with a fhort

root, was put into a fix ounce phial, full of rain-

water ftrongly impregnated with fixed air.

Another phial of the like fize was filled with the

fame mephitic water, and placed, without a cork,

contiguous to the former, upon a flielf in my
ftudy. At the end of four days, they were care-

fully examined ; the fprig of mint was in a very

flourishing ftate, and the water in which it grew

had loft its acidulous tafte; yet it produced a

precipitation when mixed with lime water. But

the Standard .of mephitic water ftill retained a

considerable degree of pungency j and when

poured into lime water rendered it quite milky.

An auricula, full blown, and jufl gathered

from my garden at Hart-Hill, was fufpended by

a firing in the veffel of fixed air, and frequently

fupplied with frefh ftreams of it. The bloom

of this delicate flower continued perfectly un-

impaired during eight days, when it was with-

drawn, as the profecution of the experiment

interfered with another which I had in view.

The auricula, when taken out of the fixed air,

withered in a few hours.

May 2d, A lilac, before the flower was blown,

was put into the veffel of fixed air, and occafionally,

bur
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but not frequently fupplied with frefh ftreams

of it. It weighed, at the commencement of this

experiment, two fcruples thirteen grains and a

half; and when taken out, at the expiration of

feven days, only thirty-three grains ; having loft

one fcruple and half a grain of its weight. The

flower was a little withered, as much, I con-

jectured, as it would have been by lying in the

open air about fix hours. The ftalk was dry.

This flower was without any green leaves ; and

it is not improbable, that the abforbent vefTels

are confined to thefe leaves (d).

A. tulip, about half blown, was put into the

vefTel with the lilac. It feemed not to flourifh,

but opened fo much in the vefTel, that, at the

end of feven days, I found a difficulty in taking

it out of the aperture, through which at firft it

had paffed very readily. The tulip had no

leaves : Its colour remained unchanged.

May 10th. A branch of lilac, which weigh-

ed eighty-fix grains and a half, was put into the

vefTel. Some of the flowers were blown ; but

moft of them remained in a clofed ftate. I

plucked off four green leaves, before the branch

expofed to the fixed air, to fee whether it

would grow and flourifh by the abforption of

the flowers and ftalk alone. It fhould be re-

(d) See Grew's Anatomy of Plants. Hale's Statical

EflTay;. Hunter's Georgical Eflays.

marked
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marked, that the ftalk of the lilac is woody and

not very fucculent.

May 1 8th. The air had not been renewed

during forty-eight hours, owing to my abfence

from Manchefter* Several of the flower cups

of the lilac were more open than at firft ; but

the flowers were fomewhat withered, probably

as much as they would have been by lying eight

or ten hours in the open air. The whole branch

had loft eighteen grains of its weight.

A purple flower, unblown, was fufpended in

the veflel with the lilac. It weighed two fcru-

ples and ten grains, and was without leaves.

The ftalk was fucculent.

May 18th. The air had not been renewed

during forty-eight hours, yet the flower was

perfectly frefti, and its purple colour remained

unchanged. Several of the flower cups were

opened, and the feeds difplayed. It had loft fix

grains of its weight.

Having thus opened a path into a new and

fertile region of fcience, I fhall difcontinue my
refearches for a while, with a refblution however

to refume them in the fpring of the fucceeding

year. In the mean time, I lhall think myfelf

happy if I can prevail upon my philofophical

friends to engage in the fame purfuit, by offering

them, as a clue, thefe few experiments ;
together

with the following obfervations and conjectures,

which
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which have occurred to my mind, during the

profecution of them.

SPECULATIONS.

1. The Florift, who is anxious to obtain a

prize at fome of the great meetings held for the

encouragement of Horticulture, may perhaps

avail himfelf of the powers of fixed air 5 and

either quicken the growth of his favourite flower,

if yet immature, or preferve it in all its beauty

till the expected day of decifion. But it will be

neceflary to inform him, that the mephitic air

ftiould be frequendy renewed, or it will be cor-

rupted by the perfpiration of the vegetable. For

plants, like animals, form an atmofphere around

them, which proves unfavourable to their health

if not removed. An auricula was fuffered to

remain in the iame fixed air many days. Its

colours feemed not much changed ; but a

mould inefs was vifible in the flower cups ; the

leaves were foft and flaccid , and the fine bloom

of the flower was loft. Thefe effedts I afcribed

to the caufe above-mentioned. But my gardener

has fince fuggefted a doubt to me, by informing

me that auriculas grow mouldy when the feed is

completed. And it is poflible, that, in this

experiment, the flower had finifhed its proper

office,
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office, and was gone into a natural, not prema-

ture decay.

2. Perhaps valuable feeds, collected in diftant

climates, may be preferved by fixed air ; and

tranfported to other regions in the mod perfect

ftate of vegetation ?

3. Is there any analogy between the torpid

ftate of animals, during winter, and the preferva-

tion of flowers, ftripped of their leaves, by means

of fixed air ? The vital principle feems to be

preferved in both ; and the juices of each are flowly

confumed in ihe fupport of it.

4. The gas of fermenting liquors appears to

differ, in fome refpects, from pure fixed air. It

affects the head and ftomach more powerfully;

changes the colours of flowers, and is prefently

fatal to fprigs of mint which are expofed to it.

5. A plant in diftilled water, Dr. Woodward

obferves, will not grow fo faft as in water that is

not diftilled. And if the water be diftilled three

or four times, the plant will fcarcely vegetate at

all. Diftilled water is deprived of its fixed air;

which is probably one of the conftituent parts of

this element, eflential to the nouriftiment of

plants.

6. Land well drained, cultivated, and manu-

red, is conftantlv in a ftate of inteftine fermenta-

tion.
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uon(0- The exhalations which arife from it

may, perhaps, in part, confift of fixed air; and

this principle may be found to prove a very

powerful agent in the procefs of vegetation. Froft

meliorates foil chiefly by retaining thefe exhala-

tions, the lofs of which impoverilh and exhauft it.

Snow alfo, when it lies long on the ground, pre-

vents the diffipation of them, and thus affords

time and opportunity for their abforption by the

roots and leaves of plants.

7. Doctor Priestley has dhcovered, that

vegetables thrive admirably in putrid air, and

alfo in that which has been corrupted by the

(e) Culture has a remarkable effedt on climate.

Draining land leflens evaporation, and confequently dimi*

nifties moifture and cold. Cold and barren are terms always

aflbciated together, when applied to foils. The felling of

trees, clearing away of underwood, and cropping of hedges,

occafions a more free circulation of air, and a drier climate.

The perfpiration of trees, and exhalations from wet land

render the air colder ; and cold air is lefs capable of diftblv-

ing moifture : When warmer air, therefore, which is faturated

with aqueous vapours, pafles qver any colder region, the

water will be precipitated in drops of rain. Hence uncul-

tivated countries, cateris paribus, are moft rainy.

These remarks are not entirely foreign to the fubjedl of

thii effay. And 1 have introduced them here to exhibit the

importance of agriculture, in a point of view, in which it is

feldom beheld, either by the fpeculative or practical farmer

;

who are little aware, that they have an intereft in every im-

provement made by their neighbours.

Vol. II. L breath
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breath of animals, and by burning of candles;

and that they reftore fuch air, from a highly

noxious, to a falutary and refpirable ftate. This

effect he fuppofes to be produced by their inhaling

thofe effluvia, which are fo fatal to animal life,

and not by any addition to the atmofphere, which

furrounds them. From the foregoing experi-

ments, we have reafon to prefume, that this

wonderful, and moft ufeful power of plants, is

extended to another fpecies of noxious air ; and

it will be the firft object of my future trials to

afcertain this curious and important truth. Such

difcoveries heighten our admiration of the wifdom

and goodnefs of the Deity, by affording us frefh

proofs that nothing is created in vain. " From
fC the oak of the foreft, to the grafs of the field,

" every individual plant is ferviceable to man-

" kind ; if not always diftinguifhed by fome

" private virtue, yet making a part of the whole

" which cleanfes and purifies our atmofphere.

" In this the fragrant rofe and deadly night-

" made co-operate : Nor is the herbage, nor the

" woods that flourifh in the moft remote and

" unpeopled regions unprofitable to us, nor we

" to them ;
confidering how conftantly the winds

" convey to them pur vitiated air, for our relief,

" and for their noutifhment" (f).

(f) See a Difcourfe an different kinds of air, delivered at

the anniverfary meeting of the Royal Society, November

30, 1773. by Sir John Pringle, Baronet, P.R.S.

8. As



ON VEGETATION. 147

8. As fixed air is fo favourable to the growth

of vegetables, perhaps it may equally contribute

to the nourifhment and fupport of animals. It is

feparated from our food, during the procefs of

digeftion ; and it may only be injurious to us

when too copious ; as excefs in the quantity of

water proves hurtful to the roots of plants.

N. B. It may be proper to inform the reader,

who would choofe to repeat my experiments,

that they were generally made with Dr. Nooth's

apparatus for impregnating water with fixed air.

May 10, 1775.

ADDITIONAL OBSERVATIONS

ON THE EFFECTS OF FIXED AIR,

I N

PROMOTING THE GROWTH OF PLANTS.

I HAVE communicated to many of my
friends an account of the experiments, which

I made in the fpring of 1775, on vegetation,

as influenced by fixed air. And I flatter myfelf,

that the fubject will engage the attention, and

L 2 excite
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excite the trials of thofe, who have a tafte for

purfuits of this nature. Mr. Bew, who was a

witnefs to the fiourifhing ftate of my fprigs of

mint, growing in mephitic water, has lately tried

a fimilar experiment with two hyacinths. And
I fhall lay before the reader his account of the

fuccefs of it.

" December 2, 1775. Two hyacinth bulbs,

" each weighing four drachms and a few grains,

" were placed in glafies made for the purpofe

tc of vegetating bulbous roots. One glafs was

" fupplied with feven ounces and a half of pump-
" water, impregnated with fixed air ; the other

" with the fame quantity of rain-water.

<c Neither of the plants had made much
" progrefs in vegetation. Some white fibrous

" roots were fhooting from the plant fupplied with

" rain water, but none from that which had the

" water with fixed air.

" December 17th. Several beautiful white

" fibres were difcovered, Ihooting from the root

" fupplied with fixed air ; and both plants were

" beginning to vegetate.

« The bulb fupplied with rain-water feemed,

< r at firft, to make the greater progrefs in vege-

" tation. The fibrous roots of the other were,

" however, much ftronger, whiter, and more

<c tranfparent.

"'They
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« They were conftantly fupplied with their

" refpe&ive kinds of water j and, at intervals,

" when I concluded that the factitious air was

" exhaufted by the plant, the whole was poured

« off; and each glafs filled, at the fame time,

" with the fame quantity of its proper water.

« January 1, 1776. The plant immerfed in

" the water impregnated with fixed air, furpalTed

" the other in the ftrength and colour of its

" leaves, which were of a lively green, and the

" roots of a moft beautiful tranfparent white.

" The other plant, though apparently healthy,

<c had very few roots.

" January 16th. Both plants continued to

" vegetate, but the one fupplied with fixed air

" much more than the other. And it feerqed

u equally forward with fome other bulbs, which

" had been placed in common rain-water, nearly

<c a month before. An accident, however, hap-

" pened at this time, which, I apprehended,

" would have put an end to my experiment.

" My fervant, in letting down a large curtain

" before the window where the glafies were

" placed, overturned that which contained the

tc water with fixed air. The night was rather

" fevere, and the plant lay ten or eleven hours

" out of water. I replaced it in another glafs

with the mephitic water, and continued to

" fupply them as ufual.

L 3 « January
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"January 21ft. I was much furprized to

" find the plant had recovered its former vigour,

" and was advancing a ftem with buds for

" flowering, which the other plant mewed no
" figns of.

" The weather at this time became fo cold,

" that I thought it neceflary to remove all the

" plants out of the window of my parlour to a

" warmer part of the room, that the progrefs of

" their vegetation might not be retarded.

" February 6th. The glaffes were replaced

" in the window, and each feemed in a very

" healthy ftate. That, fupplied with mephitic

" water, vifibly increafed every day.

<c The plant in the rain-water had advanced

" a ftern with buds ; but not more than half

" the fize of the other.

" February 27th. The hyacinth, which had

" been fupplied with water impregnated with

" fixed air, was in full blow, appeared remark-

" ably ftrong, and diftufed the delicate fragrance

" peculiar to the flower. It meafured, from the

" bulb, full fixteen inches. I withdrew it gently

" from the water, and found it weighed two
iC ounces, two drachms, and five grains.

" The other hyacinth was juft beginning to

<e expand its flower. It meafured no more than

" ten inches from the bulb ; and, though frefh

<c vigorous, weighed only one ounce, one drachm,

" and fix grains."

This
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This experiment of Mr. Bew would have been

more decifive, if he had employed rain-water

impregnated with fixed air, and not pump-

water. But it coincides with the trials which

I have related, and fufficiently evinces the power-

ful influence of this principle on vegetation.

It is a common cuftom with gardeners to

expofe pump-water to the fun and air, to foften

it, many hours before they ufe it for the purpofe

of fprinkling their plants and flowers. This

mould feem to be an injudicious practice, if the

hardnefs of the water arife, as it often does,

from the fixed air which it contains. For it

will thus be deprived of that constituent part,

which has been Ihewn to be fo friendly to vege-

table life. Mephitic air is found in many com-

mon fprings ; and fuch mould always be felected

for the ufes of gardening and agriculture. In

green houfes, water artificially impregnated

might be employed, without any great trouble

or expence.

Dr. Priestley, whofe accuracy and fidelity

are not lefs diftinguifhed than his learning and

ingenuity, having drawn conclufions, from the pro-

fecution of this fubject, concerning the influence

of fixed air on vegetation, which militate totally

L 4 with
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with mine ; I refumed the inquiry, and engaged

feveral of my friends in it. The refult of all our

trials was uniformly the fame as before, viz. that

fixed air, in a due proportion, is fo favourable

to vegetable growth, that it may juftly be deemed

a pabulum of plants. Dr. Prieftley's fubfequent

experiments, however, were ftill contradictory

to mine : And in one of his very friendly letters

to me, he thus exprefies himfelf. " In all thefe

" cafes, you will fay, I choke the plants with

" too great a quantity of wholefome nourifhment

:

" And to all yours I fay, you do not give them
tf enough of the noxious matter to kill them.

" Thus the amicable controverfy muft reft be-

" tween us j and, like all other combatants, we

« mall both fing Te Deum." But I felt little

difpofition to exultation on fuch an occafion,

and dropt the fubjecl:, confcious that, though

nature is always the fame, we often view her

under fallacious appearances. Time, however,

and the refearches of foreign philofophers have

thrown new lights on this difputed point.

And I am informed, by a letter from our com-

mon friend, Mr. Vaughan, that Dr. Prieftley

now admits the falubrity of fixed air to vege-

table life. I mail copy the paragraph, which

contains the account. " Dr. Prieftley tells me
" of a very valuable book, written by a perfon

?( at Geneva, on vegetation j particularly as to

" the
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tf the influence of light, which he maintains to

« be a phlogiflicating procefs, acting on the re-

" finous parts of plants only. He alfo affirms, to

« the fatisfaction of Dr. Prieftley, that not only

(C phlogiiton is the grand pabulum of plants,

" but that its predominant form of reception is

" that of fixed air; which, in a proper degree

" and place of application, he mews to be falu-

" tary to all plants whatever "(g).

In a fubfequent paper of the fame work, Mr.

Henry has addrefled to me, observations on the

INFLUENCE of FIXED AIR OH VEGETATION ; and On

the PROBABLE cause of the difference in the

results of various experiments made on that

subject ; from which I fhall take the liberty of

making the following extracts

"It is now many years fince, from fome

" experiments which you had made on the effects

" of fixed air, applied to the leaves and roots of
C( plants, you, as appeared to me at that time,

" jufily concluded, that fixed air affords a pabu-

" lum for plants, which is equal to the fupport

" of their life and vigour, for a confiderable time.

u Some of thefe experiments were feemingly
<c contradictory to the refults of thofe related by
" Dr. Prieftley in his firfl volume. The doctor
u therefore requefted, that you or I would repeat
<c them in veffels containing pure fixed air. For

(g) See the Memoirs of the Manchefter Philofophica!

Society, vol. II. p. 330. «
t jie
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" the doftor had found, that plants confined in

"pure fixed air perifhed fooner than in com-
" mon air.

" I all along underflood your meaning to be,

" not that fixed air, in a pure ftate, and quite

« ftagnant, was nutritive to plants; but, that gra-

" dually applied, and in a continued ftream, while

" the plant, at the fame time, is not confined from

" the common air, (in a manner analogous to

« what may probably take place in nature)

" plants do receive fuch a portion of nutriment,

" from the fixed air, as is fufficient for their

" temporary fupport, even when removed from

" every other means of receiving dieir food,

ff This, at leaft, was the idea which I always en-

<f tertained ; and the conclufion to be drawn

" from this theory is, that, probably, fixed air

" conftitutes a part of the food of plants, when

" growing in their proper element ; fuch air be-

" ing difcharged by the different manures, which

" are mixed with their native foil j and this

" theory, if juft, may lead to confiderable im-

<c provements in agriculture. In the third vo-

" lume of Experiments and Obfervations on

« different Kinds of Air, Dr. Prieftley, at the

« c fame time that he acknowledges, that « he

,c could conceive nothing more fair and deci-

" five than your experiments,' declares himfelf

« convinced, that there muft have been fome
'

" fallacy
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0 fallacy in themj and he feems to think, that he

« had detected it in two inftances. The firft fup-

« pofed caufe of error was, that your ftandard

« plants, had not been placed in fimilar veffels

« to thofe which had been expofed to the fixed

" air : And the other, that, as your experi-

" ments were made in Nooth's machine, and as

" you had not afcertained the proportion of fixed

tf air which was contained in your vefTel, it was

tf probably, much fmaller than you had imagined.

" In regard to the animal body, it would furely

cc be wrong to fay, that nothing is nutritious

" or falutary to it, but what it could bear to

u receive unmixed or undiluted. Why then may
" we not fuppofe, that though fixed air, when
cc pure, may be fatal to plants confined in it,

" and excluded from free communication with

l( the common air ; yet when applied in proper

" dofe, and to plants enjoying a free intercourfe

" with the atmolphere, it may have a contrary

" effect, and ferve to nourifh and fupport them ?

cc But in Dr. Prieftley's experiments, this/hv?

" intercourfe does not appear to have been allow-

" ed , and herein, I apprehend, confifted the

" caufe of the difference in our refults.

" At that time, the conftitution of fixed air

" was not underftood. It is now, generally,

u aliowe^ to be formed by a combination of

" phlogifton with the pure part of atmofpheric

<c air.



156 ON VEGETATION.
" air. The firft of thefe ingredients has been
tc proved, by the experiments of Dr. Prieftley and

" others, to be favourable to vegetation, while

" plants droop and decay when expofed to the

" action of the latter. It ihould further appear,

" from Dr. Ingenhouz's train of experiments,

<c that plants have the power of feparating phlo-

" gifton from common air j applying it to their

" nurture; and throwing out the pure or de-

" phlogifticated refiduum, as excrementitious.

«* Now allowing, what appears highly probable,

" that they have a fimilar power of decompofing

"fixed air3 and of applying and rejecting its con-

" ftituent parts, our method of conducing the

f* experiments was not injurious to the procefs

;

" whereas, when confined in clofe veflels, as by

<c Dr. Prieftley, the plants would be fuffocated,

" in a manner reverfed to what would happen

" to an animal. For, as in that cafe, from a

" want of communication with the atmofphere,

tc as neceffary to carry off the phlogifton thrown

" out from the lungs, (according to the beauti-

« ful theory of refpiration advanced, and fo well

« fupported by Dr. Prieftley) the animal muft

« perifh ; fo, in the other inftance, the plant

« would die, if cut off from the air of the at-

« mofphere, in fuch manner, that the pure air,

« excreted by its veflels, could not be conveyed

« from it. For, in thefe circumftances, this fluid,

« fQ
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« fo falutary to animal, but deftru&ive to vegeta-

« ble life, mult be accumulated in the body of the

« plant and, its functions being thus impeded,

" death is the neceflary confequence.

" This reafoning feems to be confirmed by

" fome of the fafls which you have communi-
" Cated to me, from your Journal. For it ap-

" pears, from feveral of your experiments, that,

" during feven hours of the day, viz. from 10,

" A* M. to 5, P. M. the plants you employed

" were expofed to varying proportions of fixed

" air, feldom exceeding the proportion of air,

" contained in the vefTel, and never lefs than

ff ~. But, from 5 o'clock in the evening till

"10 the fucceeding day, the quantity of fixed

" air feems to have varied, from i- to T
'

T of the

" whole air. Now a plant expofed to fuch diver-

" fied proportions of air, palling too in a ftream

tc through the vefTel, mult be in a favourable

" ftate, both for exhalation, and confequently

u for the procefs of inhalation alfo'Y^)<

(h) Memoirs of the Manchefter Society, vol. II.

P- 341—343' 347—349-

ES SAT



ESSAY VII,

MISCELLANEOUS OBSERVATIONS

CONCERNING THE

ACTION OF DIFFERENT

M A N U R E Sf4

i. T APPREHEND, that oily fubftances can-

A not produce any confiderable efFecl on

land, unlefs they be previoufly combined with

mucilages, or converted into foap, by means of

quicklime or fixed alkalis. In this ftate they

meliorate the foil in feveral ways, viz. by afford-

ing a lading pabulum for plants ; by fitting it to

receive, and preventing the too fpeedy evapora-

tion of the dews and rains •, and by prefenting the

food of vegetables, in a due proportion, to the

abforbent veiTels of their roots.

i. Saline fubftances, as they are foluble in

water, and capable of admifiion into the vafcular

(a) Inferted in Dr. Hunter's Georgical Effays, p. 486.

tubes
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tubes of plants, act more immediately on the

earth. Whether they .afford any real nutriment

to vegetables, or whether their operation depends

upon a ftimulating power, by which they quicken

vegetation, I am at a lois to determine. For

that plants are endued with irritability is evident

from various facts. The fenfitive tribe of vege-

tables afford ocular demonftration of it ; and

electricity is well known to accelerate the growth

of plants, by promoting the afcent of their

juices.

3. Common Salt is univerfally efteemed an

excellent manure but I think it would be flill

more powerful, if a proper quantity ofEpfom fait

were added to it. By this combination it would

more exactly refemble fea-water, which ama-

zingly fertilizes the marines over which it flows.

The grafs of fuch marines is purgative to horfes

and to cattle ; which affords a prefumptive proofs

that fea-falt, mixed with the bittern, may be

received into the veffels of plants, in a much

larger proportion than when purified and refined.

The combination here recommended, will act as

a powerful feptic, when mixed with the corrupted

vegetables, and other putrefying lubftances on

the furface of the earth ; and, by this fermenta-

tion, will improve the foil.

4. Quicklime is not claffed by the modern

chemifts amongft the jfalts, though it has fome

properties
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properties in common with them. It may act, as

a manure, by combining with and dividing the

particles of clay, and, thus, forming a fpecies of

marl; by uniting with the oily fubftances con-

tained in the foil, and rendering them foluble in

water ; and by abforbing the dews and rains, and

preventing them from finking too fpeedily into

the earth, by which the food of plants is wafhed

from their radical fibres.

5. Lime and the fixed alkalis are more power-

ful agents, than neutral falts, in preparing the

food of vegetables, by their operation on the oils

and mucilages which exifl in the foil, and which

have been fupplied by manures, or derived from

the atmofphere.

August 20, 1770.

ESS A r



ESSAY Fill.

REMARKS
ON DIFFERENT

ABSORBENTS.

LANGIUS and Homberg, two able chemifts,

have attempted to afcertain the compara-

tive powers of various abforbents. But the acids

which they employed being of the mineral clafs,

and totally different from thofe which exift in the

human body, no accurate conclufions can be drawn

from their trials, concerning the medicinal arftion

of fuch abforbents (a). The following table ex-

hibits the refult of fome experiments, which, I

made, about two years ago (February 1774), on

this fubject.

TABLE.
Abforbents. Diftilled Water. ^SIte

WiM Vinegar.

Ten grains of Earth of Alum, - half an ounce, 13.

Magaefia, - 24.

(a) See Lewis's new Difpenfatory, p. 64.

Vol. II. . M Calcined



l62 ON ABSORBENTS.

Abforbents. DlAilled Water.
Drops of White
Wine Vinegar.

Calcined Magnefia, - - - 42.

Prepared Chalk, - _ . 14.

Compound Powder of Crabs Claws, - 10.

Salt of Tartar, - go.

Volatile Sal Ammoniac, - - - no.
Ten drops of Lixivium Tartari, - •- 50.

Spirits of Hartfhorn, - - - 45.

There is fuch a diverfity in the purity of the

fame fpecies of abforbents, as well as in the

ftrength of different vinegars, that I am fenfible

thefe experiments are vague and indeterminate

;

though they were made with much attention,

and the drops of acid here fet down, were the

medium quantity of feveral trials. However, as

the fubje£t admits not, fo neither does it require

mathematical certainty. And we may, with

fafety and advantage, in this, as we are obliged

to do in many other inftances, found both our

reafoning and practice on data, which approach

nearly to truth.

The method which I purfued in making the

experiments, from which the foregoing table is

deduced, was to add fix or eight drops of the

acid to the abforbentj then to pour half an ounce

of diftilled water upon it j and afterwards to inftil,

guttatim, as much vinegar as barely to occafion a

perceptible prevalence of the acid. In fucll

combinations
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combinations, the continuance of the effervefcence

is no teft, that faturation has not taken place.

Three hundred drops of white wine vinegar were

added, in the way above defcribed, to ten grains

of volatile fal ammoniac. Every additional drop

ftill produced air bubbles ; by which appearance

I was fo much deceived, that I mould have con-

tinued to add more vinegar, had I not found, by

tafting the mixture, that it was extremely four.

And when I put into it a few grains of the

volatile fait, a very brifk effervefcence enfued.

From this trial it mould feem, that the particles

of the alkali combine with the acid more flowly

and gradually than is commonly fuppofed; and

this obfervation will be found to merit the

attention of apothecaries.

The combination of vinegar, or juice of

lemons, with lixivium tartari yielded very little

fixed air in my experiments. This mixture,

therefore, is not well adapted to be given in the

a6t of effervefcence. .

The mixtures of vinegar and earth of alum,

alfo, emitted very few air bubbles. But the

fame acid with chalk, or compound powder of

crab's claws, fwelled much, and effervefced

violently.

The earth of alum, which I employed in thefe

experiments was prepared in the following man-

ly! 1 ner.
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ner. Two pounds of roch alum, freed, by waft-

ing, from all external impurities, were diflblved

in about five gallons of foft water. To this

liquor, whilft hot, four pounds and a half of a

filtered folution of pot-afhes were gradually added.

The precipitated earth was repeatedly wafhed, in

hot and cold water, till it was entirely diverted

of faltnefs ; and afterwards placed upon chalk

ftones, to be thoroughly dried. The alum, re-

duced to this ftate, weighed only four ounces, fix

drachms, and twelve grains. ^

At the time when I was engaged in thefe

inquiries, I received from a gentleman, juft re-

turned from Jamaica, a quantity of the eflential

fait of lemons, which he had made himfelf, by-

evaporating, in the fun, the juice of that fruit,

till it affumed a cryftallized form. This acid was

very grateful to the palate j and I diflblved fuch

a quantity of it in diftilled water, as to produce a

liquor nearly relembling frefh lemon juice. One

fcruple of it, as exactly as I could judge, feemed

to be equal to a lemon of a common fize.

An ounce phial, filled to the brim with the

acid liquor thus made, weighed two ounces, five

drachms, and half a grain. But an equal quan-

tity of a faturated folution of the earth of alum

in the fame liquor, after being carefully filtered,

weighed eight grains heavier j and a like folution

of
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of pure magnefia^j twelve grains and a half.

From hence it appears, that magnefia is much

more foluble in the vegetable acid, than the

earth of alum. But the liquor is extremely

nauieous to the tafte ; whereas the folution of the

earth of alum is not unpleafant, having a flight

degree of iweetnefs and ftypticity.

As the fenfible qualities of alum, and of its

earth, in combination with the vegetable acid,

fo nearly refemble each other, we may prefume,

that they are fimilar in their medicinal powers.

And I have employed this abforbent with con-

fiderable advantage, in fuch cafes of acidity as

arife from an atonia of the ftomach and inteftines.,

But we fometimes obferve, that the fame difor-

dered ftate of the bowels generates an acid in

the ftomach and duodenum^ and a highly putrid

acrimony in the lower inteftines. A gentleman,

after a moderate dinner of chicken, and a fupper

of apple tart and new milk, was affected, in the

night-time, with great flatulency. His difcharges

of wind upwards were attended with the moft

corroflve acidity j thofe downwards were uncom-
monly putrid and noifome. His complaints

terminated in a diarrhcea ; and his evacuations

were hot, (harp, and intolerably fcetid. A lady

had a rheumatic fever, about the middle of laft

(b) The magnefia I had from Mr. Henry, who is well

known to prepare it with great flulUnd attention.

M 3 fummer
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fummer, which, towards the conclufion, aflumed

a putrid type. Her ftools were frequent and

very offenfive ; and fhe had the moft black and

aphthous tongue I ever faw. Clyfters of fixed

air were injected ; acids, vegetable and mineral,

were freely adminiftered ; and by thefe, and other

means, the diarrhoea was reftrained. A fudden

change took place in the ftate of her bowels ; and

an acid acrimony feemed now to prevail as much
as the putrid one had done before. In fuch

cafes as thefe, an intelligent phyfician will ccm-

fider chalk, crab's eyes, and other feptic earths,

as contraindicated ; and will be glad to avail him-

fclf of fuch an abforbent as will, at the fame

time, corroborate and refill putrefaction. The
earth of alum might be deemed, a priori, to

polfefs thefe powers, in a very confiderable de-

gree j but, from experiments, I find, that, even

when combined with the vegetable acid, it is a

very weak antifeptic. I faturated an ounce of

lemon juice with it ; another ounce with pure

magnefia j and a third with lixivium tartari ; and

then added to each half an ounce of raw mutton,

chopped very fmall. The phials containing the

mixtures were flightly corked, and placed in a

heat of about a hundred degrees of Fahrenheit's

fcale. A fourth phial, which was intended for a

flandard, contained the fame quantity of mutton,

and an ounce of diftilled water. In twenty-one

hours,
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hours, the mixture with the earth of alum was in

brifk fermentation ; the liquor was of a brown

colour much froth was collected on the furface,

and it fmelled offenfively, like faded cheefe.

The mixture with magnefia did not ferment

much ; the liquor was of a bloody colour, and had

a very offenfive and putrid fmell.

The faline mixture was perfectly fweet, and

had undergone only a flight fermentation.

The ftandard was extremely putrid, and the

liquor very bloody.

In forty-eight hours, the aluminous mixture

was more putrid and offenfive than that which

contained the magnefia. The faline mixture

continued perfectly fweet.

I varied this experiment afterwards, by leav-

ing the vegetable acid out of the mixtures ; and

uling only the earth of alum, chalk, and magnefia.

They all powerfully accelerated the corruption

of the flefh j the earth of alum proving the moft,

and magnefia the leaft feptic.

A very ingenious chemift has lately propofed

to the trial of the faculty a new faline preparation,

namely, the vegetable alkali diflblved in water,

and perfectly faturated with fixed air, which he

has (hewn to be an acid (cJ. This compound

(c) See Mr. Bewly's excellent Letters, in the Appendix

to Dr. Prieftley's fecond Volume of Obfervations on various

kind* of Air.

M 4 ha
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lie recommends, as a febrifuge and antifeptic, in

fevers, and other diforders of a putrid tendency.

I was fo much pleafed with the idea of this

neutral julep, that I immediately prepared a

fmall quantity of it, by mixing ten drachms of

the lixivium tartari with about a quart of pure

water, and ftrongly impregnating ' the folution

with fixed air, by means of Dr. Nooth's appa-

ratus. The naufeous flavour of the alkali is

almoft entirely corrected by this procefs, and the

liquor has a grateful and" acidulous tafte. The
lixivium tartari feems to attract a very consider-

able quantity of fixed air (d) ; and, as the me-

phitic acid has a weaker relation to it than any

other, it will be feparated in the ftomach; and

this elegant faline julep will, thus, pro3uce the

good effects of a tonic and ablbrbent. But, when

it is thought expedient to give this julep in a

large quantity, not more than a drachm of lixi-

vium tartari mould be added to each pint of

water. And, even in this proportion, the alkali

may prove too diuretic, except in dropfical cafes,

to which it feems to be we,ll adapted. The plea-

fanteft beverage I have yet been able to prepare,

(d) This will appear very evident by comparing toge-

ther the effervefcence produced in the neutralized and un-

neutralized lixi-vium tartari, when the vitriolic acid is added

to equal quantities of each of them.
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is made by difiblving a drachm and a half of the

fofill alkali, and twenty-five grains of bay fait,

in three pints of pure water, which is then to be

ftrongly impregnated with fixed air. This liquor

exa&ly refembles very good Seltzer water ; and

may be drunk to fatiety in hot climates in hec-

tic, inflammatory, or putrid diforders, without

danger, and with great advantage.

ESSAY



ESSAY IX.

ON THE

INTERNAL REGULATION

O F

.HOSPITALS.
ADDRESSED to Mr. A I K I N.*

MANCHESTER, OCTOBER I, 1 77 1

.

I HAVE perufed with great pleafure your

ingenious thoughts on hospitals. The
importance of the fubjecT, and the judicious man-

ner in which you have treated it, cannot fail to

excite the attention, and to fecure to you the

approbation of the public. It is a melancholy

confideration, that thefe charitable inftitutions,

which are intended for the health and prefervation

of mankind, may too often be ranked amongft

the caufes of ficknefs and mortality (a). This

obfervation

* Inferted at the end of Ai kin's Thoughts on Ho/pitah.

(a) A t h 1 r d of all who die at Paris, die in hofpitals.

In the HStel-Dieu, a great hofpital fituated in the middle

of that city, we behold a horrid fcene of mifery j for, the beds

being
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obfervation you have well illuftrated, by pointing

out the pernicious effects of tainted air; the falfe

ceconomy of crowding a number of fick perfons

into as little fpace as poflible ; and the miftaken

humanity of admitting patients, who labour un-

der difeafes which are contagious in their nature,

incapable of relief, or liable to be aggravated by

confinement in an impure atmofphere.

But as fo many infirmaries are erected in dif-

ferent parts of the kingdom, on plans which can-

not now be altered and as they are goterned

being too few for the numbers admitted, it is common to fee

four, fix, or even eight patients in a bed together, lying four at

one end, and four at the other. The number annually ad-

mitted into this hofpital amounts to nearly twenty-two thou-

fand ; (vid. Police of France, p. 83) and I am well in-

formed, that two in nine, of all received from 1724 to 1763,

have died. In the two great hofpitals of London, St.

Thomas's and St. Bartholomew's, about fix hundred die

annually, or one in thirteen of all admitted as in-patients.

Vid. Price on the Expectation of Lives, p. 216. In the

Northampton infirmary, one in nineteen of the in-patients (com-

munibus annis) dies every year ; and in that of Mancheiler,

which is built in an airy fituarion, and tolerably well venti-

lated, one in twenty-two. This proportion of deaths, I appre-

hend, exceeds the mortality which occurs in private prac-

tice : And it will appear to be more confiderable, when we

recollect, that, befides the patients who are difmifled as in-

curable, improper objects, or on account of irregularity ;

the event of whofe cafes remains unknown, the fmall-pox.

meafles, lues 'venerea, fevers, and other dangerous and fatal

diftempers, are excluded from admiflion into thefe hofpitals.

hv
t
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by eftablilhed laws, which, however erroneous,

will ftill, from the force of cuftom, continue to

be obferved, it were to be wifhed, that fome

means could be devifed of obviating the incon-

veniences which arife from their prefent conftruc-

tion, as well as mode of regulation. Permit me
to fuggeft to you a few hints on this fubject,

which I mall hope to fee improved and en-

larged, if they fall within the defign of your ufe-

- ful publication. -

Air, diet and medicine, are the three great

agents to be employed, in preventing and cor-

recting putrefaction and contagion in hofpitals.

A gallon of air is confumed every minute by a

man in health ; a fick perfon requires a larger

fupply, becaufe he more quickly contaminates

it i and it is obferved, that animals expire fooner

in foul air, than in vacuo, Befides ventilators,

therefore, and fames Aiding downwards fo as to

open at top, apertures mould be made in the

wall, oppofite to the windows, correfponding to

them in number, and of fufficient dimenfions.

This is an improvement lately adopted in the

infirmary at Leicefter, and has been found to

fucceed. The. larger wards Ihould have a fire-

place at each end of them ; and, in fummer time,

the difcharge of foul air, by the pipes of the chim-

ney, may be continued by means of a flue, com-

municating with a fire below. I mould not omit

to
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to mention, that the filubrity of the air is very

much influenced by its temperature, which ought

to be regulated by a thermometer, placed in the

centre of every room.

But fupplies of the pureft air are infufficient to

deflroy contagion ;
' of which I could produce

feveral undeniable proofs, from the beft authority.

It is necefiary, therefore, to correct the noxious

effluvia which arife from fo many diftempered

bodies, afflicted perhaps with mortifications,

carious bones, malignant ulcers, or putrid fevers.

This I apprehend may be effected by fprinkling,

or rather warning, daily, the apartments of the

fick with vinegar and an infufion of deal faw-dufr,

or with oil of vitriol and water; by frequently

fumigating them with the fleams of boiling vine-

gar and tar, or, if difeafes of extraordinary ma-

lignancy occur, with boiling vinegar, myrrh,

and camphor; by ufing wood fuel, particularly,

fir, and occafionally dipping the faggots in tar;

by ventilating the bed clothes of fuch patients as

are able to fit up or walk about, and afterwards

impregnating them with the antifeptic vapours

above-mentioned ; and by obliging the fick to

conform ftrictly to the rules of nicety and

cleanlinefs. If any of them have been accuflom-

ed to fmoking, they fhould be allowed pipes

and tobacco, when fuch an indulgence will

not be injurious. The patients mould have

their
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their linen very frequently renewed j and their

fhirts and meets fhould be fumigated with frank-

incenfe, before they are ufed. The dreflings of

foul ulcers, &c. as foon as they are removed,

fhould be thrown into veflfels of vinegar, or of

oil of vitriol and water, and carried out of the

wards with all convenient expedition. It is to

be wiihed, that falves were banifhed from hofpital

practice ; and I rejoice, that, in a former work,

you have fo ftrongly exprelfed your difappro-

bation of them (b). Oil, by heat, acquires a

rancidity which renders it both ftimulant and

feptic; and, by thefe qualities, it increafes the acri-

mony and fcetor of all purulent difcharges.

Poultices either of carrots or white bread, or

tow lighdy fpread over with the mucilage of

ftarch, mixed with fuch a proportion of neats-

foot oil as to prevent its growing ftiff, might

perhaps be ufefully fubftituted, as foft defenfatives,

in the room of plafters and cerates. Twelve

parts of the mucilage, and one of oil mix uni-

formly together without heat, are of a due con-

ftftence, and continue moift a fufficient length

of time. In fome cafes, it may be of advantage,

to prepare the mucilage of ftarch with the fatur-

nine water of Goulard •, which, with the neatsfoot

oil, will furnifli- an emollient, antifeptic, and

(b) Obfervations on the External Ufc of preparations of

Lead.

aioderately
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moderately aftringent topic, much fuperior, I

apprehend, to the unguentum tripharmacum.

Next to the falubrity of the air, a well-regu-

lated diet may be confidered as the mod power-

ful prefervative againft the in-bred difeafes of

hofpitals. In fummer and autumn, when putrid

diftempers are moft prevalent, the patients mould

be liberally fupplied with fruit. Nor will the

procuring of it be attended either with difficulty

or expence, if it be intimated to the patrons of

thefe charities, and to other well-difpofed perfons,

that fuch donations will be highly acceptable.

Rice forms a considerable article in the table

of diet, of almoft every infirmary. But, as a

wholefome aliment, it is much inferior to falep,

which I believe is feldom, if ever ufed. I digefted

feveral mixtures, prepared of mutton and water,

beat up with bread, fea bifcuit, falep, rice flour,

fago powder, potatoe, old cheefe, &c. in a

heat equal to that of the human body. In

forty- eight hours, they had all acquired a vinous

fmell, and were in brifk fermentation, except

the mixture with rice, which did not emit many
air bubbles, and was but little changed. The
third day, fome of the mixtures were fweet, and

continued to ferment 9 others had loft their

interline motion, and were four; but the one

which contained the fice was become putrid.

From this experiment it appears, that rice, as an

aliment,
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aliment, is flow of fermentation, and a very

weak corrector of putrefaction : It is therefore

an improper diet for hofpital patients. Nor can

it be confidered as a very nutritive kind of food,

on account of its difficult folubility in the fto-

mach. Experience confirms the truth of this

conclufion ; for it is obferved, by the planters

in the Weft Indies, that the negroes grow thin,

and are lefs able to work, whilft they fubfift

upon rice.

Salep is faid to contain the greateft quantity

of vegetable nourishment under thefmalleft bulk;

and from its reftorative, mucilaginous, and de-

mulcent qualities, it deferves to be confidered

as a medicinal diet. It obtunds the acrimony of

the fluids, and, at the fame time, is eafily aflimi-

lated into a mild and wholefome chyle. In

diarrhoeas, and in the dyfentery, it is highly

ferviceable, by flieathing the internal coat of the

interlines, by abating irritation, and gently cor-

recting putrefaction. In the fymptomatic fever,

which arifes from the abforption of pus, from

ulcers in the lungs, from wounds, or from am-

putation, falep ufed plentifully, is an admirable

demulcent (c).

Cheese, I apprehend, is an unwholefome diet

for convalefcents, becaufe, when new, it is almoft

(c) See vol. I. p. 289, 292.

indigcftible

;
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indigeftible j and although, when mellowed by

age, I have obferved, that it ferments readily

with flefh and water, yet it feparates a rancid oil,

which feems incapable of any further change,

and, as a feptic, muft be pernicious. For hofpital

patients are fo liable to relapfes, that the flighteft

error of diet may occafion them. The infufion

of malt, which is ftrongly recommended in the

fcurvy at fea, may perhaps, as an antifeptic, be

no lefs ufeful in hofpitals. It may be allowed

the patients for common drink, in lieu of table

beer, .which, having undergone the vinous fer-

mentation, has loft, in fome meafure, .the power

of correcting or fweetening putrefaction. Should

this liquor prove too aperient, a few red role

leaves, or balauftines, infufed with the malt, will

obviate this effedt, without communicating any

difagreeable flavour. The flour of malt might

alfo be employed for making gruel, milk pot-

tage, or puddings.

With refpect to animal food, all faked and

fmoke-dried meats are, I believe, generally

difallowed. Pork fhould likewife be forbidden,

as it is the moft putrefcent kind of flefh, and

tends to diminifh perfpiration. Care fhould be

taken alfo, that the meat, which is killed for the

ufe of infirmaries, be more than ufually blooded,

that it may not, by becoming foon tainted, concur,

Vol. II. N with
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with other unavoidable caufes, in the production

of putrid difeafes.

Concerning medicines little more can be

fuggefted, than that, in prefcribing them, regard

fhould be had not only to the prefent fymptoms,

but alfo to the putrid tendency, and contagious

nature of hofpital difeafes. And, as the courfe of

infection is ufually flow, the phyfician fhould

carefully watch its firft acceffion ; and, by fuitable

remedies, inftantly check its progrefs.— In ma-

lignant fevers, befides adminiftering the Peru-

vian bark in fubftance or decoction, a light in-

fufion of it, well acidulated, may be directed

for the common drink of the patient. But, in

lefs urgent cafes, vinegar, or cream of tartar

whey will be a more grateful diluent, and fuffki-

ently antifeptic. It would be a farther means

of correcting putrefaction, and would anfwer

other ufeful purpofes, if the fick were to wafh

their faces, and bathe their feet and hands, every

morning and evening, in a decoction of bark, or

of chamomile flowers, mixed with vinegar.

I have thus, my dear friend, veiy imperfectly

drawn the outlines of a plan for rendering hofpi-

tals, upon their prefent eftablilhment, more falu-

tary to the fick, and confequently more ufeful

to the public ; and I flatter myfelf you will im-

prove and finifh it. Permit me, before I con-

clude, to mention an ingenious contrivance, ufed

in
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in the infirmary at Leicefter, which contributes

greatly to the eafe and convenience of the pati-

ents. The bedfteads, which are of iron painted,

are fo made, that the backs, by means of a fcrew,

may be raifed or lowered, with the greateft faci-

lity. This improvement was fuggefted by Dr.

Vaughan; and executed, under the direction of

Dr. Afh, at Birmingham.

N 2 MISCEL-



MISCELLANEOUS

OBSERVATIONS,

CASES, AND INQUIRIES.

FATAL EFFECTS OF YEW LEAVES.

ON Friday, March 25th, 1774, three chil-

dren of James Buckley, a labouring man

at Longfight, near Manchefter, were killed by

taking a fmall quantity of the frefh leaves of the

yew tree, or taxus officinalis of Cafpar Bauhinfa).

The oldeft child was five, the fecond four, and

the youngeft three years of age. They were

all fuppofed to be affected with worms ; and

this poifon was given them, by the recommen-

dation of fome ignorant perfon, as a powerful

remedy for that diforder. The dried leaves were

firft employed ; and a fpoonful of them, mixed

with brown fugar, was divided into three equal

dofes, which the children took at feven o'clock

in the morning. At eight, they had each a mefs

(a) Taxus baccata Lin.

of
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of pottage, prepared of butter-milk, which,

having been kept feveral days, was become very

Jour. No complaints were made by the chil-

dren, nor did any bad effects enfue. Two days

afterwards, the mother collected frejh leaves, and

administered them in the fame dofe, as before,

and at the fame hour. At eight o'clock, the

children breakfafted of nettle pottage, that is,

oatmeal gruel with frefli nettles boiled in it, a

mefs well known in this county. At nine, they

began to be uneafy ; were chilly and lifblefs ;

yawned much ; and frequently ftretched out their

limbs. The oldeft vomited a little, and com-

plained of gripings in his belly ; but the others

expreffed no figns of pain. The fecond child

died at ten o'clock j the youngeft about one j

and the oldeft at three in the afternoon. No
agonies accompanied their diflblution ; no fwel-

ling of the abdomen enfued ; and, after death,

they had the appearance of being in a placid

fleep. Thefe particulars I learned from the un-

fortunate parents of the children, whofe igno-

rance led them too long, and too fatally to rely

on the trifling and inefficacious means of relief,

fuggefted to them by their neighbours (b),

AN
(b) Several writers on natural hiftory have doubted the

poifonous quality of the yew tree ; but, in addition to the fact

above related, we may adduce the following paflage from

N 3 Cxfar's
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AN EXTRA UTERINE FCETUS VOIDED BY STOOL,
TWENTY-TWO YEARS AFTER PREGNANCY.

Mrs. of Row-Crofs, near Mottram,

July 175 r, when in the fixth month of her

pregnancy, and twenty-fourth year of her age,

received a fudden fright, which occafioned a

fevere pain in her loins, and was foon fucceeded

by a flooding, but without a mifcarriage. Thefe

Casfar's Commentaries : Cati-vulcus, rex dimidia partis Eburo-

num, qui una cum Ambiorige conjilium inierat, estate jam

confeclus, quum laborem aut belli aut fugee ferre non pojfet,

omnibus precibus, detejlatus Ambiorigem, qui ejus conjilii

auclorfuiffet , taxo, cujus magna in Gallia Germaniaque

copia ejl, fe exanima-vit. Comment, lib. VI. feft. 29.

Mr. Evelyn feems to place no dependence on this

account, yet he acknowledges, that the yew is ejleemed noxi-

ous to cattle, when it is in the feeds or newly fprouting.

*« But what is very odd, if true," fays he, " is that which the

" late Mr. Aubrey recounts, in his Mifcellanies, of a gentle-

" woman that had long been ill, without any benefit from the

<f phyfician ; She dreamed, that a friend of her's, deceafed,

" told her mother, that if fhe gave her daughter a. drink of

" ye--w pounded, fhe fhould recover : It was accordingly

" given her, and fhe prefently died. The mother being

f almoft diftradted for the lofs of her daughter, her chamber-

" maid, to comfort her, faid, furely, what /be gave her 'was

" not the occajion of her death, and that flie ivould adventure on

"it her/elf: She did fo, and died!" Evelyn's Silva,

Hunter's edition, p. 380.

fymptoms
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iymptoms were relieved by the medicines, then

directed for her by an experienced and judicious

iurseon. But the abdomen, afterwards, became

much diftendedj and continued fo about half

a year, when it fubfided all at once, whilft me
was in a recumbent pofture. Her menfes in a

fhort time appeared, and returned at the ftated

periods, with fufficient regularity ; but they

were always attended with violent pain. Milk

alfo flowed from her breafts during feveral years.

In 1757, me was afflicted with great flatulence,

and often with hyfterical fits, her uterine dis-

charges were become very putrid, and her health

and ftrength feemed to be gradually impairing.

She confulted me in May 17723 and received

great benefit from an emetic, an infufion of the

Peruvian bark, and from frequent dofes of the

acid elixir of vitriol. My advice was again de-

fired in May 1773. At this time, me laboured

under the haemorrhoids; complained of great

pain in her loins, and about the os Jacrum ; had

frequent flufhings in her face; and was much
troubled with ficknefs and thirft. The apothe-

cary had taken eight ounces of blood from her

arm, and had given her fome aperient medicines.

I directed leeches to the hemorrhoidal veins

;

an electuary, compofed of the lenitive electuary

and flowers of fulphur 3 an infufion of columbo

N 4 root j
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root j and the following clyfter, to be injected

every night at bed-time.

R • 01. e Pedib. Bov. 3 iv. Tincl. Thebaic. V-. O.

subacl. 3 ft M. F. Enema.

May 1 2th. She began this courfe of medi-

cine.

13th. She difcharged, by the anus, two bones

of a child's head,

14th. She voided, in the fame way, another

bone of the head.

17th. She difcharged the trunk of the body,

wanting fome of the vifcera of a female foetus.

19th. She parted with a thigh bone. The

patient was not, afterwards, fenfible of any farther

difcharges of this nature.

June 7th. I saw her : her pains were then

abated j her appetite was improved j and her

ftrength feemed to be daily increafing. In this

ftate of convalefcence, fhe continued two months -,

and then, from fome caufe which the diftance of

her place of her abode has yet prevented me

from learning, me fuddenly relapfed, and died

jn a few days.

THE
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THE RARITY OF THE AIR A CAUSE OF
HAEMORRHAGES.

In the fecond part of the fixty-fourth volume

of the Philofophical Tranfactions, Dr. Darwin has

favoured the public with feveral well conceived

experiments, which afford a fatisfa£lory proof,

that air does not exift, in the fluids of the human

body, in an elaftic ftate ; or in fuch a ftate as to

become elaftic by any change, yet experienced,

in the weight of the incumbent atmolphere.

Hence he concludes, that the accounts of hse-

moptoes, and other difcharges of blood, from

perfons who have afcended high mountains, are

either not to be depended upon, or to be

afcribed to violent exercife, or to fome other

accidental caufe.

The relations of fuch haemorrhages are too well

authenticated, to admit of doubt or controverfy

;

and they may be explained upon rational and

philofophical principles. The preflfure of the

external air muft be allowed to be a caufe of

refiftance to the propulfion of the blood, through

the vafcular fyftem. If this preffure be dimi-

nifhed, and the action of the heart remain the

fame, it is obvious, that the fluids will be pro-

pelled with greater force, and that the fmall

vefTels
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veflels will be more diftended by them. This

effect we fee partially produced by the cupping

glafs, which occafions a plethora, in the veflels

over which it is applied, by diminifhing the

refiftance to the circulation of the blood through

them. Upon the tops of high mountains, the

rarity of the air diminiflies this refiftance univer-

fally ; but thofe veflels of the body will be moft

diftended by the vis a tergo, which, belonging to

the tendereft organs, are leaft capable of refiftance.

Hence, thofe of the lungs, noftrils, eyes, &c.

are moft liable to be ruptured.

Heat is obferved to diftend the veflels, and

to enlarge the bulk of the human body. This

effecT: it produces, not by rarefying the air con-

tained in the blood, but by its expanfile power,

and by its ftimulus on the heart and arteries.

All bodies are dilated by heat and mercury,

though freed from air, quicker than almoft any

other.

ELECTRICITY.

When the gout leaves the extremities, and

invades other parts of the body, finapifms, blif-

ters, and volatile epithems are often applied to

the wrifts or to the feet, to recal the diforder to

its ufual and natural feat. The fame remedies

are
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are alfo employed to folicit the gout to the ex-

tremities, when it has yet made only irregular

attacks on the fyftem. Might not flight, or

even fevere mocks of electricity, be highly fer-

viceable on fuch occafions ? The ftimulating

applications, above-mentioned, chiefly affect the

fkin whereas the electrical ftroke inftantly per-

vades the tendons, articulations, and other in-

ternal parts, fuppofed to be the feat of this dis-

order.

In palfies, proceeding from the receflion of

the gout, we fhould be lefs liable to difappoint-

ment in our expectations from electricity, when

thus partially applied, than by the general fhocks

fo indifcriminately given.

A POISONOUS SPECIES OF MUSHROOM.

Auguft 1772. Robert Usherwood, of

Middleton, near Manchefter, a ftrong healthy

man, aged fifty years, early in the morning ga-

thered, and eat what he fuppofed to be a mufh-

room. He felt no fymptoms of indifpofition

till five o'clock in the evening; when, being

very thirfty, he drank near a quart of table-beer.

Soon afterwards,, he became univerfally fwoln;

was fick ; and in great agonies. A fevere vo-

mitting
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miting and purging fucceeded, with violent

cramps in his legs and thighs. He difcharged

feveral pieces of the fungus, but with little or no

relief. His pains and evacuations continued,

almoft without intermiffion, till the next night;

when he fell into a found fleep, and awaked,

in the morning, perfectly eafy and free from

complaint.

I have fent to Mr. Hudfon, author of the

Flora Anglica, a fpecies of fungus, which the

poor man thinks exactly refembles what he fwal-

lowed. And it appears, to this ingenious bota-

nift, to be the Agaricus Clypatus Linn. Spec.

Plant, p. 1642, of which there is a good figure

in Scheffer's Icones Fungcrum.

WORMS DISCHARGED FROM THE LUNGS.

Mr. Joseph Hanforth, of Stockport, aged

forty-nine years, had been long troubled with

a cough, and with a fulnefs and oppreflion at

his breaft. He frequently expectorated lumps

of black, grumous blood, which gave him re-

lief. In February 1774, the oppreflion increafed,

and in the night he difcharged, by coughing,

two manes, one of the fize of a nutmeg, the

other fmaller. They were of the colour of cho-

colate.
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colate. When the larger fubftance was opened,

it was found to contain a confiderable number

of worms, like maggots, in a very lively ftate.

His cough and expectoration ftill continue j

but the oppreflion at his breaft is not fo trouble-

fome j and the difcharge of coagulated, blood is

lefs frequent. This patient's complaints were

not attended with any hecYic fymptoms, and he

is unable to give any account of the origin

of them. The late Dr. Watlbn of Stockport

faw, and examined the worms which he dis-

charged. Schenkius, in his Obfervationes Medi-

cinales de Puhncnibus, lib. II. p. 249, relates a

cafe fomewhat fimilar to that of Mr. Hanforth,

The reader may alfo confult Morgagni, Epift.

XIX. Art. 41. Epift. XXI. Art. 43. Lieutaud

Hiji. Anat. Med. vol. II. p. 40, Obf. 572, p. 79.

Obf. 720.

MILIARY FEVER.

That the miliary eruption is frequently fabri-

cated by clofe rooms, heating remedies, and

forced fweats, is a truth acknowledged by almoft

every modern practitioner , and the danger and

abfurdity of fuch a method of treatment, in every

fpecies of fever, cannot be too ftrongly enforced.

But
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But fome very ingenious phyficians have fuppo-

fed, that the miliary fever, invariably and in all in-

fiances, is derived from the caufes above recited ;

and they have flattered themfelves and the pub-

lic, that, by a cooling and antifeptic regimen,

it may be banifhed entirely from the catalogue

of difeafes. This is an expectation which, I

fear, experience will not warrant. Neither hot

rooms, cardiac remedies, nor profufe fweating,

produce at all times the miliary eruption; and

I have feen it occur, when the antiphlogiftic re-

gimen has been purfued to its full extent. Of
this the following cafe, which I have fele&ed

from feveral others, affords a ftriking proof.

February 4th, 1770. Mrs. L. aged 30,

laboured under the ufual fymptoms of a febricula

or flow fever, for which fhe took faline draughts,

antimonials, and yefterday a cathartic, which

operated five times. She had four fainting fits

previous to this evacuation ; and foon afterwards

a miliary eruption, of the white and red kind,

made its appearance on her bread, arms, and

the trunk of her body. Her pulfe, when I firft

faw her, beat a hundred and twenty ftrokes in

a minute, and was extremely feeble ; her heat

was moderate; her tongue furred; her head

painful ; and fhe laboured under a conftant op-

preflion about the pracordia. Her houfe was in

an elevated and airy fituation ; the weather was

Cold ;
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cold; fhe lay in a large and well-ventilated

chamber, at a diftance from the fire; and with

no more bed clothes than fhe ufed in health.

The following medicine was directed.

R • Sp. Mindereri Jejcundam ; Elix. Paregoric,

drachmas tres ; Sp. Volat. Aromat. drachmam

unam.

M. Sumantur Cochl. ij. minima, omni fefquihora, ex

baufiulo Seri LatJis Vinos, tenuis.

In a few hours, I found her much relieved.

She no longer complained of any oppreflion at

her breaft ; her lkin was moid ; and her pulfe

fuller and flower. The miliary eruption was

confiderably increafed ; and her arms and hands

were become ftiff and fwoln.

It is unneceflary to proceed with the detail of

this cafe, which terminated in the recovery of

the patient. The circumftances related fully

evince, that a miliary eruption may occur in a

cold feafon of the year ; with a free accefs of

air ; and under an antiphlogiftic method of cure.

ANGINA PECTORIS.

In November 1773, I was defired to vifit

a gentleman near Knutsford, in Chefhire, aged

upwards
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upwards of fifty ; who had been, for feveral years,

fubject to frequent attacks of a moft alarming

and oppreffive fenfation in his breaft, which he

knew not how to defcribe. This fymptom was

attended with a pain about the middle of the

fternum, inclining to the left fide j and he was

generally affe<5ted, at the fame time, with a pain

in his left arm, where the deltoid mufcle is in-

ferred. As I vifited the patient only once, and

took no notes of his cafe, I cannot give a mi-

nute detail of it, and muft content myfelf with

faying, that I apprehended his diforder to be

what Dr. Heberden hath fo accurately defcribed

under the name of Angina Pectoris. Various

anodyne and antifpafmodic remedies were pre-

ferred ^ but thefe produced only a temporary

alleviation of his complaints. And it was ob-

ferved, that nothing afforded fuch inftantaneous

eafe, during the paroxyfms of his diforder, as

venasfe&ion or vomiting. In July 1774, he

died ; and his body was examined by Mr. Allen,

an ingenious furgeon in Knutsford, who has

favoured me with the enfuing account of the

dhTeftion.

The left lobe of the liver was confiderably

enlarged, and full of indurated, white tumors j

and nearly one half of the right lobe was begin-

ning to be affected in a fimi.lar manner. The

gall bladder was diftended with biles the ftomach

was
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tats hard and fchirrous, as far as it was in con-

tact with the liver; the lungs were pale and

livid j and the blood vefTels as diftind as if they

had been injected with Prnffian blue. The heart

and aorta dejcendens were in a found ftate ; very

little water was found in the pericardium, or

mediaftinum ; and there was nothing preter-

natural in die appearance of the diaphragm.

This gendeman had lived freely, but was

not fubject to the gout.

Dr. Heberden has favoured me with the

following remarks upon this cafe. " The
" direction of this fufferer by the angina pec-

" toris, as well as that of a few "-others, which

" I have heard of, teaches us, that the difeafe

K is neither owing to inflammation, nor to any

" mal-conformation of the parts. We muft

" not, therefore, feek for the cure amongft the

" means which lower the vis vita ; and we need

" not defpair of finding it elfewhere. But we
" fhould not expect to find it very foon, when
" we confider how little fuccefs has attended all

" our fearches after a remedy for the gout, and
tc for fome other diftempers, with whofe natures

" we have had, for fome thoufand years, fuch

" abundant means of being acquainted."

A phyfician, in this neighbourhood, informs

me, that, a few years ago, he was attacked,

about two o'clock in the morning, with a vio-

Vol. II. O lent
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lent oppreffion in his breathing, accompanied

with a pain in the arm, at the infertion of the

deltoid mufcle. This complaint recurred, at

uncertain intervals, during feveral months ; and

induced him to have an iffue fet a little above

the knee : But, before this could be fuppofed

to have afforded any relief he was feized with a

bilious diarrhoea, which continued near a fortnight,

and entirely removed all his complaints ; nor has

he ever fince had a return of them. Previoufly

to the invafion of this malady, which feems

to have had an analogy to the angina pectoris,

he paffed fome time in London, where he lived

more luxurioufly than ufual. Certain fymptoms

of redundancy and acrimony were the confequen-

ces of this mode of life, from which he was per-

fectly freed by the diarrhea. In this, as in the

former cafe, there was no fufpicion of gout.

TYPHUS.

The typhus is now prevalent here, and the

eryftpelas and cholera morbus are alfo frequent.

I have had many cafes wherein the former has

attacked the face and head, in a fevere degree,

in ftages of the low fever, in which, from the

proftration of ftrength, fuch local inflammation

could be little expe&ed. Vomitings and purg-

ing,



AND INQUIRIES. 195

ings, alfo, have proved very untoward fymp-

toms in this diforder. The latter fometimes ter-

minate in difcharges of blood. In the cure of

this fever, I have found wine and the dulcified

Ipirit of vitriol almoft univerfally falutary. Lau-

danum, Peruvian bark, blifters, columbo root,

cafcarilla, fixed air, gummi rubrum aftringens, and

camphor have proved auxiliaries, I believe,

nearly according to the order in which they have

been enumerated. The affedtion of the head

is often relieved by opiates, but, in fome inftan-

ces, is much aggravated by them; and I fear

very ferious mifchief will arife from the incau-

tious and indifcriminate ufe that is now made of

them, by theorifts of a certain medical feci:.

The Peruvian bark feems to anfwer belt as a gen-

tle tonic; and, therefore, I ufually adminifter it in

infufion, rather than in fubftance. But, even

in this form, the ftomach is fometimes offended

with it, and accords better with columbo root

or cafcarilla. Fixed air is generally grateful

to the patient ; and, as it covers the tafte of

other medicines, interferes not with their action,

and probably adds to their efficacy. I often

combine the fait of tartar with draughts of the

infufion above-mentioned, directing them to be

taken, in efFervefcence, with lemon juice. Cam-
phor I have found a doubtful remedy. If given

in a large dofe, it confufes the head, renders the

O 2 tongue
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tongue dry, and creates a diftreffing third
;

and, even in a fmall dofe, I have fometimes

fufpected it of contributing to the production of

thefe effects. But, in other inftances, it has,

apparently, been taken with no inconfiderable

benefit. The utility of blifters, in the typhus

as it now prevails, is confined, I think, to the

middle and latter period of the diforder. The
delirium is generally relieved by their applica-

tion ; and, if the fever be protracted, they fome-

times effect its termination, by inflaming the

the Ikin, and difpofing it to boils, and other

exanthemata, which prove a fort of crifis. I have

not mentioned vomits, becaufe the phyfician is

feldom called early enough to exhibit them,

with propriety ; for the head quickly becomes

fo exquifitely tender, as to make every degree of

agitation dangerous.

APOPLEXY.
In a fit of apoplexy, when the power of fwal-

lowing feems to be loft, it is ftill practicable to

adminifter a few grains of tartar emetic, by intro-

ducing them, in a dry form, with a tea-fpoon or

fpatula, into the pharynx. The medicine will thus

pafs, infenfibly, and without any apparent effort

of deglutition, down the gulletNinto the ftomach

;

and,
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and, by the action of vomiting, benefit- may

ibmetimes be obtained.

SOLUTION OF WATER IN AIR.

An eminent philofopher informed me, fome

time ago, that the folvent power of air on water, is

a difcovery of a much older date than is com-

monly fuppofed j and that it was well known

to Dr. Edmund Halley, about the beginning of

the prefent century. The following quotation

which I have extracted from the fecond volume

of Lowthorp's Abridgment of the Philofophical

Tranfactions, will fufficiently evince the truth

of this affertion.

" Vapours being raifed by warmth, let us,

" for a flrft fuppofition, put, that the whole
ft furface of the whole globe were all water very

" deep
;

or, rather, that the whole body of the

" earth were water, and that the fun had his

cc diurnal courfe about it : I take it, that it would
" follow, that the air, of itfelf, would imbibe a
fC certain quantity of aqueous vapours, and re-

" tain them, like /alts diffbhed in water ; that the

" fun warming the air, and drawing a more
" plentiful vapour from the water, in the day-

" time, the air would fuftain a greater propor-
" tion of vapours, as warm water will hold more

O 3 « diffbhed
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" dijfolved falls, which, upon the abfence of the

" fun, in the nights, would be all again dif-

<f charged in dews, analogous to the precipitation

" of/alts on the cooling of liquors (a)."

On the 17th of January 1785, though the

air was clear and ferene, and the fun frequently

Jhone with great brightnefs, and with a warmth

feldom experienced at fuch a feafon of the year,

yet a very extraordinary degree of moifture ma-

nifefted itfelf in the foot-paths, ftreets, and on

the walls of buildings. In the veftibule of my
dwelling-houfe, the flags were as wet as if they

had been wafhed, fmall lakes of water lodged

upon the oil cloths acrofs the floor, and ftreams

trickled down the walls, which, being well

painted, were incapable of abforption. But the

wainfcot doors and the architraves furrounding

them were much lefs affected by the moifture.

From what caufe proceeded this fuperabundant

depofition of aqueous vapour ? From the fame

caufe, I apprehend, which, in fummer, covers

with moifture a glafs decanter or filver tankard

filled with any liquor. The air was faturated

with water, conveyed into thefe regions by

(a) See Lowthorp's Abridg. of Phil. Tranf. vol. II.

p. 127.

a warm
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a warm fouth wind, after a very long continued

and fevere froft; and was clear and ferene, be-

caule this water was perfe&ly difiblved. But

flags, ftone, and brick long retain their tem-

perature; and, in their gradual acquifition of

warmth from the atmofphere, they muft dimi-

nilfi the menftrual power of fuch portions of air,

as come fucceflively into contact with them.

Hence, the air will difcharge upon them what

it held before in chemical folution. And, as this

may greatly exceed, in quantity, what fubfifts,

at any time, in a ftate of diffujion, much more

moifture will manifeft itfelf, under the circum-

ftances above defcribed, than even in a mifty

ftate of the atmofphere.

When a fouth wind blows immediately after

a fharp froft, a white efflorefcence is often ob-

fervable on the outfide walls of houfes, &c.

This arifes from a fimilar depofition of atmo-

fpheric moifture, converted into a hoar froft,

by the cold of the buildings on which it is re-

ceived. The wainfcot doors and architraves,

though painted, were lefs affected with moifture

than the walls. For wood, being a very flow

conductor of heat, muft be lefs capable of

diminifhing the diflblvent power of the air ; and,

confequently, occafion little or no precipitation

from it.

O 4 That
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That the air is capable of containing iminenfc

quantities of water, with perfect tranfparency,

is evident from the preceding obfervations. The
Bifhop of Landaff, who has alfo afcertained this

fa£l from other data, calculates, that, were the

whole precipitated which is difTolved in the at-

mofphere, it might probably be fufficient to

cover the earth, to the depth of above thirty-

feet. So that we may very juftly be faid, even

in the fairefl: weather, to walk in an ocean.

In November of the preceding year, I noticed

a great, and almoft inftantaneous alteration in

the temperature of the atmofphere, by a fudden

change of the wind from north to fouth, after hav-

ing continued many days in the former direction.

At the time of this occurrence, I was on a journey:

The fun fhone bright, and the air was clear :

But when I firft perceived the fenfation of chilli-

nefs, a flight mift appeared, which, however,

foon diffufed itfelf and became invifible. Yet

the cold increafed progrefiively, as far as I could

judge from feeling, without the aid of a ther-

mometer. May not this cold be afcribed to the

folution of the aqueous vapours, brought, by the

foutherly wind, into air diverted of its ufual pro-

portion of water, in the regions of the north,

from which it flowed ? It is related in the Me-

moirs of the Royal Academy of Sciences for

1709, that the cold, -vhich funk the mercury to

the
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the fifth degree of Fahrenheit's fcale, on the

13th of January, came on at Paris, with a

gentle wind from the fouth ; and that it was

diminifhed when the wind increafed and turned

to the north. M. de la Hire advances, as the

folution of this phenomenon, that the moun-

tains of Auvergne, which are to the fouth of

Paris, were, at that time, covered with fnow.

But M. Homberg accounts for it, by obferving,

that the fouth wind was only a reflux of the fame

cold air, which had been previoufly blown from

the north (a). It is furely very unphilofophical

to fuppofe, that the fame air in its regrefs from

a fouthern, fhould be colder than in its progrefs

from a northern latitude. And, in the facl: which

I have related, to which other analogous ones

might be added, no fnow fubfifted to occafion

the change of temperature (b). Whoever goes

into a room or paries through a ftreet, in the

fummer feafon, which has juft been warned, will

perceive effects exactly fimilar ; and can be at

no lofs for a rational explanation of them.

(a) See Templeman's Abridgment of the Memoirs of

the Academy of Sciences, vol. II. p. 244.

(h) See Philofophical Tranf. vol. LXI. p. 216.

A F F E C-
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AFFECTIONS OF THE EYES.

Mr. Ward, aged forty-eight years, formerly

an attorney, and a very ftudious man, has been

gradually lofing his eye-fight during twenty

years ; and is now capable only of diftinguifhing

light from darknefs. The pupils of his eyes are

more dilated than is natural, in the dark ; and

they are contracted, in an equal proportion, in a

ftrong light. There is a fmall fpeck or obfcurity

juft difcernible in the centre of the pupil of the

left eye, like an incipient cataract, but infuffi-

cient to affect vifion in a material degree. He
has fuffered no pain in his eyes, and can afcribe

his blindnefs to no other caufe, but clofe ftudy

and application. Can this difeafe be denomi-

nated a gutta ferena ? It feems to be feated in

the retina •, but, from the ready contraction, and

dilatation of the pupils, it mould appear, that the

nerves are ftrongly affected by the Jiimulus of

light, and yet are incapable of conveying to the

mind the ufual fenfations produced by luminous

objects. In palfies, fuch partial affections of the

nerves fometimes occur.

The Rev. Mr. S. of Rochdale informs me,

that the pupils of his eyes do not fenfibly con-

tract in the light, or dilate in the dark. And
he
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he obferves, that much more light is requilite

to him, for diftinct vifion, than to others, whole

eyes are differently formed. In the dufk of the

evening, when others fee tolerably well, he can

fcarcely diftinguilh any objects. The pupils of

hi? eyes are very fmall.

ASYLUM OR LOCK HOSPITAL.

An Afylum, or Lock Hofpital, for the recep-

tion of female patients labouring under the vene-

real difeafe, has been lately eftablifhed at Man-

chefter j and it is to be wilhed, that fo laudable

an example may be followed in other places.

To Ihew the utility of fuch inftitutions, and to

obviate the objections which have been made to

them, the following advertifements were written,

and are prefixed to the two reports of the hof-

pital above-mentioned.

MANCHESTER, i 774.

Whoever reflects on the variety of difeafes

to which the human body is incident, will find,

with concern, that a considerable part of them
is derived from immoderate paflions and vici-

ous indulgences. Sloth, intemperance, and

irregular
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irregular defires are the great fources of evil,

which contract the duration, and imbitter the

enjoyment of life. But humanity, whilft fhe

mourns over the vices of mankind, incites us to

alleviate the miferies which flow from them.

The private hand of charity is never fhut, when

ficknefs, complicated with poverty, prefents

itfelf; and hofpitals are eftablifhed, in every part

of the kingdom, for the reception of the wretched,

whether innocent or guilty.

A new inftitution, founded on thefe benevo-

lent principles, confonant to found policy, and

favourable to the interefts of virtue, now claims

the attention, and encouragement of the public :

The object of it is to provide relief for a loath-

fome and painful diftemper, often fatal when

neglected, but which admits of an almoft cer-

tain cure, when the patient is under confinement,

and fubject to proper regulations. This afylum,

it may reafonably be hoped, will withdraw from

their haunts thofe wretches, who feduce unwary

youth, contaminate them with difeafe, fpread

wide infection, and entail fhame and mifery on

a feeble pofterity. To the penitent fufferers it

will afford a pleafing refuge, will give oppor-

tunity to confirm their wavering refolutions, and

will reftore them to health, to peace, and ufe-

fulnefs. Happy will the governors be in dif-

miffing fuch with this benevolent injunction :

GO, AND SIN NO MORE.

1775-
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1775-

The public has been already informed of the

nature and defign of this excellent institution ;

which is founded on the wifeft policy, approved

; by reafofiy and recommended by humanity. It

provides relief for a painful and loathfome dif-*

i temper, which contaminates, in its progrefs,

the innocent as well as the guilty, and extends

its baneful influence to future generations. It

; reftores to virtue and religion thofe votaries whom
pleafure has feduced, or villany betrayed; and

who now feel, by fad experience, that ruin,

mifery, and difgrace, are the wages of fin.

Over fuch objefts, pity fheds the generous tear j

aufterity foftens into forgivenefs ; and benevo-

lence expands at the united pleas of frailty, peni-

tence, and wretchednefs.

ADDENDUM.
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ADDENDUM.

Since the fourth and fifth of the preceding

Effays were fent to the prefs, an account has

been inferted in the Medical Commentaries of

Edinburgh, of a Differtation, by Mr. Jofeph

Pinto Azeredo, on the Chemical and Medical

Properties of Lithontriptics. From various

experiments, he concludes, " that there are two

" kinds of calculi : The 'one foluble in different

" menftrua, the other in none yet known ; but

" that thofe, in which lime or magnefia are in-

" gredients, are foluble by means of fixed air.

" This he prefers to every other folvent. He
<c did not find lime water, the cauftic alkali,

Cf or the vitriolic acid, taken internally, produce

« any effect on calculus " (a).

(a) Medical Commentaries, for i;88, p. 398.
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THE

PREFACE.

HE three preceding parts of this

what is inferted in the author's former

volumes of Medical, Philofophical, and

Experimental Effays. To the prefent

edition he has thought it expedient,

to annex various mifcellaneous com-

munications, which have been publifhed

in the Tranfactions of the Royal Soci-

ety, and of the College of Phyficians $ in

the Memoirs of the Manchefter Literary

Society, and in thofe of the Medical So-

ty of London 5 in the London Medical

Vol. IL P Journal;

comprehend the whole of
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Journal ; in the Medical Commentaries

of Edinburgh ; in the two Annual Re-

gifters i and in the Gentleman's Maga-

zine. The arrangement, with a few ex-

ceptions, is regulated according to the

order here laid down ; and a few pieces

are inferted, which have not before been

offered to the public.

MANCHESTER, JUNE 12, I789.

ESSAT



ESSAY I.

O N

NEW AND CHEAP METHOD OF

PREPARING POT - ASH,

WITH REMARKS.

Addrejfed to the Earl of Stamford, Prefident of the Agricultural

Society at Manchefter (a).

np^HE Agricultural Society at Manchefter,

JL has long recommended the making of

refervoirs, for the water which flows from dung-

hills, in farm-yards. This water Is ftrongly im-

pregnated with the falts and putrid matter of the

dunghill j and, by ftagnation, acquires a much

higher degree of putrefcency, and probably be-

comes proportionably more replete with falts.

When thus collected and improved, it is pumped

(a) Inferted in the Philofoph. Tranf. vol. LXX. p. 545 ;

and in the Annual Regifter, for 1780, p. izo.

P 2 into
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into an hogfhead, which, being drawn upon a

fledge or fmall cart, is conveyed into the mea-
dows, for the purpofe of fprinkling them with

this rich manure. This important improvement

in rural oeconomy, I apprehend, has not been ex-

tended much beyond the diftrict of our Society

;

and it feems to be unknown to one of the lateft,

and moft intelligent writers 'on hufbandry. For

Lord Kaims, in a recent work on this fubject,

of which he has favoured me with a copy, has

not even mentioned it.

But thefe refervoirs may be applied to a pur-

pofe ftill more fubfervient to public utility, than

that above defcribed. Jofiah Birch, Efq. a gen-

tleman who carries on an extenfive manufactory,

and bleaches his own yarn, about fix months

ago, was induced, by a happy turn of thought,

to try whether the dunghill water might not be

converted into pot-afhes. He accordingly eva-

porated a large quantity of it, and burnt the

reftduum in an oven; the product of which fo

perfectly anfwered his expectations, that he has

ever fince continued to prepare thefe allies, and

to employ them in the procefs of bucking. A
ftranger to that narrownefs of fpirit, which feeks

the concealment of a lucrative difcovery, he is

defirous that it mould be communicated both to

this and to the Royal Society j and has furnifhed

me
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me with the following account, together with

the plan annexed (b).

« The quantity of muck water ufed, was

« twenty-four wine pipes full j which employed

(b)

" N°. 1. The dunghill.

" 2. A fough or drain, round the bottom, of the

dunghill.

« 3. A hole, or pit, to receive the muck water from

N°. 1.

" 4. A well, to receive the muck water from the pit,

wherein a pump is fixed to convey it to the pan, N°. 5,

in which it is boiled to the confidence of treacle, and after-

wards burned in an oven. The pan, N°. 5, is formed at

the bottom of iron plates ; and turned up a little round the

edges, to which deal planks are fcrewed, fo as to make

it about twenty inches in depth."

P 3 "a man
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<f a man and two horfes two days, to cart it

u from die pump to the pan wherein it was

" boiled : but this expence I fliall now fave,

" as I (hall lay a fough of brick, which will con-
<f vey it from the fough to the boiler. The
" coals, ufed to boil and burn it, were one hun-

" dred and twenty bafkets ; and I fuppofe each

" bafket weighs fix fcore pounds, or upwards.

".One man was occupied, three weeks, in boiling

" and burning. The quantity of allies made
" was 9 cwt. i qr. 12 lb. well worth, at the

« prefent price of afhes here, two guineas per

" hundred.

" 9 cwt. 1 qr. 12 lb. at 42 s. per cwt. - £19 : 13 : o

" A man and two horfes, two days,

at 6s. - - - £o : 12 : G
'«< 120 baflcets of coals, at 5d.

per bafket, - - 2 : 10 : o

" A man's wages for three weeks i : 7:0
£ 4 : 9 :©

£*5 • 4 : 0

« The gain therefore amounts to £15 : 4 : o,

<f dedudling only a trifle for the wear of the pan

" and oven."

The profits arifing from this preparation of

pot-afh, are fufficiently evinced by the foregoing

eftimate ; and they may, perhaps, admit of in-

creafe by future improvements. In the fpring

and fummer feafons, I mould fuppofe, the eva-

poration
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poration might be carried on, without the aid of

fire: by conveying the dunghill water from the

refervoir, through proper fluices, into mallow

troughs or ponds, of fuch extent as to afford a

fufficient furface for the action of the fun and

wind. Thefe might be covered, in rainy weather,

with awnings of canvafs, painted on the outfide

black, and white on the infide the former with

a view to abforb, the latter to reflecl: the rays

of light.

This pot-afh is of a greyifli white appearance,

deliquefces a little in moift air, but if kept in a

diy room near the fire, acquires a powdery fur-

face. It is hard, and of a fpongy texture when

broken, with many fmall cryftals in its fubltance.

The colour of its internal parts is dufky, and

variegated. To the tafle, it is acrid, faline, and

fulphureous. It emits no fmell of volatile alkali

either in a folid form, diffolved, or when added

to lime water ; neither does it communicate the

fapphire colour to a folution of blue vitriol.

Silver is quickly tinged black by it, a proof that

it contains much phlogifton, Ten grains of this

pot-afh required eleven drops of the weak fpirit

of vitriol to faturate them : The like quantity of

fait of tartar required, of the fame acid, twenty-

four drops. A ftrong effervefcence occurred in

both mixtures : From the former, a fulphureous

vapour was exhaled. A tea-fpoonful of the

P 4 iyrup
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fyrup of violets, diluted with an ounce of water,

was changed into a bright green colour by five

grains of the fait of tartar ; but ten grains of this

new pot-afh were neceffary to produce the fame

hue in a fimilar mixture. Half an ounce of the

pot-alh diflblved entirely in half a pint ofhot water;

but, when the liquor was cold, a large purple

fediment fubfided to the bottom: And it was

found, that this fediment amounted to about

two thirds of the whole quantity of afhes ufed.

I have not leifure, at prefent, to profecute thefe

experiments farther ; and fhall, therefore, content

myfelf with making a few general obfervations

on the facts which have been advanced.

i. This pot-afh is a true fixed vegetable

alkali, and a product of putrefaction which has

not, that I recollect, been noticed by the che-

mifts. A very celebrated writer has even afierted,

in exprefs terms, that " all vegetables, not

" excepting thofe which in their natural ftate

" furnifh afhes containing much fixed alkali,

<c when burnt, after their acid has been altered

<f by a complete putrefaction, leave afhes en-

" tirely free from alkali (c)."

1. The quantity of alkali contained in this

pot-afh may, with fome probability, be eftimatecj

at about one-third of its weight; whereas the

(c) Macquer's Diclionary of Chemiitry, Article Alkali.

white
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white Mufcovy alhes are faid to yield only one-

eighth yaa(d). Of its impurities, fulphur is

the moft injurious to its bleaching powers ; and

fhould, in the preparation of it, be carefully fe-

parated. A longer-continued, and more gentle

calcination, in a furnace lupplied with a fuf-

ficient current of air, might, perhaps, anfwer

this end. But the moft effectual method would

be to lixiviate the falts with pure water, after a

moderate fufion, and then to evaporate them

flowly to drynefs. It muft however be re-

marked, that, in thus freeing the pot-alh from

phlogiftic matter, another impurity is generated.

For both the a&ion of fire, and the folution in

water, convert, into earth, a portion of the alka-

line fait.

3. No quick-lime appears to be contained

in this pot-alh •, for a folution of it, poured from

its fediment, remained clear, though long ex-

pofed to the air. Nor did it acquire any milki-

nefs by being blown into from the lungs. But

perhaps the addition of this cauftic fubftance,

in a due proportion, would increafe its activity

and value, v/hen employed in many of the arts.

For the Ruffian pot-afh is more pungent to the

tafte, faturates a larger proportion of acid, and

diffolves oils more powerfully than the purer

(d) Home on Bleaching, p. 157.

alkaline
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alkaline falts. And Dr. Home has proved (e),

that th'efe qualities depend on a large admixture

of quick- lime.

4. It would be worthy of trial to afcertain,

whether the large purple fediment, which fub-

fides when this pot-afli is lixiviated, might not

be applied to the manufa&ure of Prufiian blue;

or ufed, in the manner recommended by Mr.

Macquer, for dying wool and filk. See the

Memoirs of the French Academy for the year

1749 09- v$ f

5. The farmer, though he live at a diflance

from the manufactures in which pot-afh is em-

ployed, may find his account in preparing it

from dunghill water. For it will furnifh him

with a top-drefling, for his garden and land, of

great fertilizing powers. But if fuel be dear

where he refides, and neceffaries wanting for the

conftruclion of a furnace, the fimple evaporation

of the water may fuffice. And the putrid lye,

thus reduced to a folid form, will prove to be a

rich manure. At Hart-Hill, my fummer abode,

about three miles from Manchefter, I have

lately prattifed a method of making a compofl

of dunghill water. The weeds and rakings of

the garden, the drefTings of the fields, the leaves

(e) Eflay on Bleaching.

(f) See alfo Neumann's Chemiitry, by Lewis..

blown
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blown from the trees, and other refufe.matters,

are put together near the refervoirj out of which

the water is occafionally pumped, and fcattered

over the heap. So ftrong a ferment almoft in-

ftantly excites putrefaction j and thefe vegetable

fubftances are foon converted into a fertile mould,

which, retaining the falts and oils of the dung-

hill water, fuffers the fuperfluous moifture to

exhale into the air, or to percolate through it.

And I have found by experience, that the com-

port, thus prepared, is laid on the meadows at

lefs expence, and that it is more efficacious and

durable in its operation, than the fprinklings

which, at ftated times, they formerly received.

For my land, though good, and in fine con-

dition, is light and fandy j and the dunghill water

quickly palTed below the roots of the vegetables,

which grow upon its furface.

POSTSCRIPT.
It has been fuggefted to me, that the fore-

going difcovery has no claim to the patronage of

the Agricultural Society, becaufe, in this manu-

facturing county, it may, eventually, tend to

check the cultivation of land, by robbing it of one

fpecies of manure. But I conceive the opera-

tion of it will be entirely the reverfe : For it will

promote
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promote the collection of every putrefcent article,

and thus augment the farmer's dunghill, at the

fame time that it excites a more univerfal atten-

tion to the prefervation of muck water ; the

refervoirs for which are yet few, and have been

made chiefly by thofe who follow hufbanory fo<

amufement, and not as an occupation. The
public therefore will be gainers both by iac

faving, and by the acquisition j i.nd a !.wo ioIa

branch of rural ceconomy will be eftablifhed, ai

once lucrative to the hufbandman, ana iir nortant

to the artift and manufaflurer. .

But, admitting all the fuppofed force of the

allegation, it mufl furely be acknowledged, that

the main defign of our inftitution is to increafe

the productivenefs of agriculture, by ftimulating

the farmer to every beneficial undertaking, con-

fiftent with his profeffion. Now in this cafe, the

beneficial is beft meafured by the Hudibraftic

ftandard-> For,

" What's the value of a thing,

" But fo much money as 'twill bring ?"

I trust, therefore, that the Society will not,

by declining to patronize the prefent difcovery,

juftify the farcafm of an ingenious poet of this

place, who has humoroufly charged fome of us

with teaching,

" By crops increas'd, and profits lefs,

" The way t' enrich the nation."

ESS A Y



ESSAY II

ON THE

FATAL EFFECTS
O F

PICKLES
INPREGNATED WITH COPPERf*;.

NOTWITHSTANDING the repeated

warnings, that have been offered to the

p-.iblic, concerning thofe infidious poifons, which

gain an eafy, becaufe an unfufpe&ed, admiffion

into the human bodyf^, few precautions have

hitherto been taken againft their baneful effe&s.

(a) Communicated to Sir George Baker, Bart, and in-

ferred in the Medical Tranfadtions of the College of Phyfi-

cians, vol. III. p. 80.

(b) See Sir George Baker's valuable papers in the Me-
dical Tranfadtions ; Dr. Falconer's Obfervations on Copper

;

and the Experiments and Obfervations on the Poifon of Lead.

hi vol. I.

Copper
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Copper and lead, in one form or other, are

employed in the conftruction of almoft every

culinary utenfil ; and, as thefe metals have been

fully proved to be injurious to our fyftem, the

carelefs ufe of them puts us in daily hazard, not

only of the lofs of health, but even of life itfelf.

A melancholy inftance, of this kind, has lately

fallen under my obfervation ; and I fhaH briefly

relate the particulars of it, as the cafe is not only

curious and affecting, but furnifhes a falutary

admonition to mankind.

On Monday, Auguft 25, 1783, a young lady,

feventeen years of age, amufed herfelf, whilft

under the hands of the hair-dreffer, with eating

pickled famphire ; of which fhe confumed two

breakfaft- plates full, amounting to three or

four ounces. Being very thirfly, foon after-

wards, fhe drank about the fifth part of a pint

of vinegar. In the evening, flie complained of

pain in her ftomach, and perceived a rafh upon

her hands and breaft. She went to bed early,

felt indifpofed, and flept little during the night.

The rafh almoft entirely difappeared before

Tuefday noon. She was troubled, at times,

with mooting pains over her whole body, but

particularly on the right fide ; and was dejected,

reftlefs, and very thirfty. On Wednefday, the

pain and thirft continued, fhe exprefied a long-

ing for acids, and was much troubled with

flatulence.

/
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flatulence. Her pulfe was frequent and fmall,

her tongue covered with a white Fur, and fhe

pa/Ted feveral days without a ftool. During the

operation of a laxative mixture, the pain re-

moved from the right fide to the left, and fhe

felt a great and univerfal forenefs. On Thurf-

day, the fymptoms continued without abatement.

The fucceeding day, the pain in her fide became

extremely violent ; in the evening, however,

it was alleviated, and never afterwards returned

with much feverity. On Saturday morning,

ficknefs came on ; fhe vomited, at intervals,

through the day ; and a hiccup ufually preceded

her retchings. The matters difcharged were

not offenfive, and confifted chiefly of the liquids

Ihe fwallowed. The retchings were inceffant on

Sunday morning; a quantity of famphire was

thrown up •, and the. difcharges were of a green

colour, very offenfive, and tailed like copper

to the patient. The hiccup was frequent, and

always occalioned vomiting.

Such had been the progreflive effects of the

poifon, fwallowed by this young lady, according

to the information of her intelligent apothe-

cary (c) ; when I was called to her affiftance, in

confultation with an ingenious phyfician of this

town (d). She had neglected to folicit any

(c) Mr. Bill. (d) Dr. Mitchell.

medical
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medical aid, till Wednefday ; and, then, impru-

dently concealed the caufe of her complaints.

Remedies, however, well adapted to the apparent

indications of the cafe, had been afliduoufly ad-

miniftered ; and fome of them feemed to afford

cohfiderable relief. When I firft faw her, the

difcharges, by ftool and vomiting, were ex-

tremely offenfive. The latter were of a dufky

green colour, and atid to the patient's tafte,

though not perceptibly fo to the noftrils of the

by-ftanders. The ftomach was enormoufly dis-

tended with wind, and exquifitely tender to the

touchj the hiccupings were almoft inceJTant; and

the pulfe was quick, tremulous, and irregular.

Small dofes of calcined magnefia were given, at

proper intervals, in a pleafant emulfion of poppy

feeds, with a few drops of laudanum. A truce

to the vomiting, pains, hiccup, and other fymp-

toms fucceeded. But the remiffion was falla-

cious. In twenty-four hours, the vomiting re-

curred, with great inquietude; the extremities

became cold ; the pulfe weak and fluttering ; the

countenance ghaftly and fhe expired early on

Wednefday morning, September the third.

Her body was opened, the fame day, by Mr. Bill

;

and I was prefent, together with my fon, at the

diiTe&ion. We found about a quart of brown,

fetid liquor in the ftomach. The internal coat

of that organ was inflamed and gangrenous

particularly
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particularly about the cardia and pylorus; and

this appearance extended itfelf fome way down

the duodenum. The liver was found; and it

was not thought neceflary to profecute the

examination any farther.

As the pickled famphire was frefh, without

any thing peculiar in its flavour ; and had been

.

eaten, with impunity, by the family in which the

young lady refided, I was, at firft, inclined to

iuppofe, that the injury done by it might arife,

principally, from its quantity as a folid acid, and

the confequent degree of irritation on the coats

of the ftomach. But, though this, probably,

contributed to its deleterious effects, I found

afterwards, by the ufual chemical tefts, that the

pickle was very ftrongly impregnated with cop-

per : And to this caufe the fatal cataftrophe rauft

chiefly be afcribedff).

'

The progrefs of the fymptoms, in the cafe

which 1 have related, is confonant to the well

known action of the poifon of copper on the

human body. A few years ago, I was a witnefs

to fimilar fufferings, experienced by a brafs foun-

(e) The volatile alkali is ufually employed to afcertain

the prefence of copper ; but, as a teft, it is much inferior to

a piece of polifhed iron (fuch as the blade of a knife, &c.)

immerfed in the fufpected liquor. For there are feveral pre-

parations of copper, which exhibit no blue colour, on the

addition of the volatile fpirit of fal ammoniac ; but, I believe,

no one is known, that will not give a cupreous cruft to

polifhed iron.

Vol. II, Q_ der
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der in Manchefter, a healthy and robuft young
man, who was affected with immoderate third,

violent pain, diftenfion of the ftomach, and
fevere retchings, occafioned by drinking water

out of an old tea-kettle, the infide of which was
covered with verdigrife. I examined the kettle,

and obferved a green cruft fpread over its whole

internal furface. This man was relieved by caftor

oil. A boy, who fwallowed a halfpenny, was fo

fick, the fucceeding day, that he could retain

nothing upon his ftomach. He vomited a large

quantity of a green coloured fluid, which had the

fmell of verdigrife. His ficknefs ceafed, he was di-

rected to eat heartily of folid food, and to ufe vio-

lent exercife during the courfe of the day. In the

evening a clyfter was injected ; and, with the ftool

that followed it, the halfpenny was difcharged.

The internal ufe of blue vitriol, in no incon-

fiderable dofes, has been lately recommended by

fome bold practitioners. Though I am not an

enemy to the cautious ufe of very active reme-

dies, I cannot but entertain apprehenfioris, that

this promifes no benefits adequate to the danger

which it may occafion. The moll dreadful

convulfions, I ever beheld, were produced by this

preparation of copper, in a young woman, who

fwallowed about two drachms of it, in a fit of

defperation. By the exhibition of evacuants,

demulcents, and of fuch abforbents, as have the

power of decompofing metallic falts, me happily

recovered.
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recovered. In the interval of her fits, fhe was

perfectly rational. And this cale, with that of

the young lady, firft recited, and others I could

mention, in which arfenick had been taken, feems

to evince, that it is the common property of

mineral poifons, and not peculiar to that of lead,

to exert their baneful operations on the nervous

fyftem, without injuring the understanding or

occasioning delirium, till the patient becomes fo

affected, as in other diftempers, by the near

approach of death.

The eruption, that appeared in confequence

of the irritation of the famphire, is a common

fymptom of acrimony in the ftomach ; and fur-

nifhes both a diagnoltic, and an indication of

cure, which a fagacious phyfician will not over-

look. If afiiftance had been called in this early

ftage of the young lady's diforder, an emetic

might, probably, have obviated its fatal termina-

tion. But, when the action of any poifon*has

been protracted, and the efforts of nature to free

herfelf from it, though at firft falutary, are

become immoderate, it will be expedient to

check the retchings, to allay the pain, and to

oompofe the general perturbation of the fyftem.

A few years ago, a gentleman of rank in this

county, chewed and fwallowed about twenty of

the feeds of the ricinoides, or caftor nut of

Barbadoes. Very violent evacuations, both

upv/ards and downwards, enfued. An emetic

Q^2 was
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was adminiftered under thefe circumftances,

which aggravated all the fymptoms. Opium,

mulk, and other cordials, were afterwards given

without effe£t. The patient's ftrength was

exhaufted ; various fpafmodic affections came

on and he died in great agonies. If the injury

have been done by any metallic fait, which hath

an acid for its bafts, calcined magnefia will

decompofe it; and, at the fame time, gently

contribute to carry downwards the offending

matter. This preparation, alfo, abates flatulence,

corrects the putrefaction of the bile, and thus,

in fevera! ways, may prove an antidote to the

operation of different mineral poifons. Dr.

Akenfide has recorded the hiftory of a woman,

who fwallowed a drachm of corrofive fublimate

yet happily recovered under his judicious treat-

ment. Idoneis intervallisy fays he, pracepi, in jiif-

culum ovinum ut copiofe infiillaretur lixivium tartaric

atque$ ita frequenter epotaretur : Fore enim fperavi,

ut Jal Mud alcalinum, cum mercurio corrojivo, in

intejlinis, commiftum, /alia ejus acida adfe arriperet,

fe? mercurium crudum fere & innocuum redderet

:

ghiod ex fententia fucceffit. Pofiquam enim, per

duodecim dies, in hoc regimine perftitiffet, ab omni

periculo £s? dolore liberata eft(b).

The lixivium tartari was well adapted, accord-

ing to the laws of chemical affinity, to produce

(h) Akenfide de Dyfenteria, p. 44.

the
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the effect, which the excellent phyfician, who

prelcribed it, had in view. But it has an offen-

sive tafte, and poflefifes a confiderable degree of

acrimony ; and, on thefe accounts, is a much lefs

eligible remedy than calcined magnefia, at a time

when the patient is fo difpofed to naufea, and

when the ftomach and bowels are in a ftate of

the moft exquifite fenfibility. In fuch cafes,

mutton fuet is preferable, as a demulcent, to oil

;

becaufe it is more invifcating, and may be taken

in large quantities, without difguft to the palate,

when diffolved in barley water. But, if arfenic

be the poifon to be counteracted, it may be

adminiftered in milk, which is faid to be a

powerful folvent of that mineral (7^. To avoid

rancidity, a very gentle heat lhould be employed

in melting the fuet ; and, if the operation be

performed in a brafs pan, care fhould be taken

that it is lined with pure tin ; or covered with

the lately invented enamel of fufible fpar- and

gyptumfk).

All fat fubftances are peculiarly difpofed to

acquire a cupreous impregnation ; and it is much
to be lamented, that fo little attention is paid, in

domeftic ceconomy, to this well known fact.

I fuffered very fevere ficknefs, not long fince,

(i) See a Treatife of M. P. ToufTant Navier, PIlyfician

to the King of France.

(k) See London Medical Journal, vol. II. p. 41 1.

3 from
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from eating the white fauce of a calf's head hafh,

which I fufpected to have received a taint of this

nature ; and, if fufficient precautions be not ufed

in private families, concerning this point, may
we not fuppofe, that the evil is much greater in

fhips, hofpitals, and parifli work-houfes ? An
ingenious writer has advanced many arguments

to frjew, that the ufe of copper veflels in the

navy, is one principal caufe of the fea fcurvyf/J.

And, though I am not inclined to adopt his con-

clusions in their full extent, yet I think it cannot

be denied, that the quantity of verdigrife, which

he has fhewn to be fo frequently mixed with the

mariner's beef and pork, may produce a pre-

dilpofition to that difeafe, by its action on the

nervous fyftem, and, particularly, by the injury it

does to the powers of digeftion. It is to be

wifhed, therefore, that iron pans were fubftituted

for thofe of copper, both in his majefly's navy,

and in the fhips of merchants. They are cheaper,

more durable, lefs fubjec~b to foulnefs, and yield

nothing from their furface, that would prove

infalubrious. And the fame improvement might

be extended, with much advantage, to hofpitals,

work-houfes, and even to private families.

MANCHESTER, SEPTEMBER 25, I/83.

\ Miiiiih^iriii 1 ii"iflii/y"ifafrwittrifliVt'
(lJ London Medical Qbfervations, vol.11, p. I.

ESSA 2



ESSAY III.

SPECULATIONS
ON THE

PERCEPTIVE POWER

O F

VEGETABLES (a).

- - - - Thefe are not idle philofophic dreams

;

Full Nature teem with life.

Thomson's Spring1

, fecond edit, line 3 36 *.

IN all our inquiries into truth, whether natural

or moral, it is necelfary to take into previous

confideration, the kind of evidence which the

fubjecl: admits of; and the degree of it, which

is fufficient to afford fatisfaction to the mind:

Demonftrative evidence is abfolute, and without

(a) Inserted in the Memoirs of the Literary and

Phiiofophical Society of Manchefter, vol. II. p. 114.

* ThESE lines are omitted in the fubfequent editions of

Thomfon's Seafons.

Q^4 gradation j
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gradation ; but probable evidence afcends, by

regular fteps, from the loweft prefumption, to

the higheft moral certainty. A fingle prefump-

tion is, indeed, of little weight ; but a feries of

fuch imperfedt proofs may produce the fullefl

conviction. The ftrength of belief, however,

may often be greater than is proportionate to

the force and number of thefe proofs, either in-

dividually or colleftively confidered. For, as

uncertainty is always painful to the understand-

ing, very flight evidence, if the fubjecl: be capa-

ble of no other, fometimes amounts to credibility.

This every philofopher experiences, in his re-

fearches into nature ; and the obfervation may

ferve as an apology for the following jeu d'efprit j

in which I fhall attempt to fhew, by the feveral

analogies of organization and life; inftinc~t; foon-

taneity; and felf-motion, that plants, like animals,

are endued with the powers, both of perception

and enjoyment.

I. Vegetables bear fo near a fimilitude to

animals in their structure, that botanifts have

derived from anatomy and phyfiology, almoft

.all the terms employed in the defcription of

them. A tree or fhrub, they inform us, confifts

of a cuticle, cutis, and cellular membrane ;

of veflels varioufly difpofed, and adapted to

the tranfmifiion .of different fluids ; and of a

ligneous, or bony fubftance, covering and de-

fending
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fending a pith or marrow. Such organization

evidently belongs not to inanimate matter ;

and when we obferve, in vegetables, that it

is connected with, or inftrumental to the powers

of growth, of felf-prefervation, of motion, and of

feminal increafe, we cannot hefitate to afcribe to

them a living principle. And by admitting

this attribute, we advance a ftep higher in the

analogy we are purfuing. For, the idea of life

naturally implies fome degree of perceptivity

:

And wherever perception refides, a greater or

lefs capacity for enjoyment feems to be its necef-

fary adjunct. Indefinite and low, therefore, as this

capacity may be, in each fingle herb or tree, yet,

when we confider the amazing extent of the vege-

table kingdom, " from the cedar of Lebanon to

the hyfTop upon the wall," the aggregate of happi-

nefb, produced by it, will be found to exceed our

molt enlarged conceptions. It is prejudice only,

which reftrains or fuppreffes the delightful emo-

tions, refulting from the belief of fuch a difFufion

of good. And, becaufe the framers of fyftems

have invented arrangements and divifions of

the works of God, to aid the mind in the

purfuits of fcience, we implicitly admit as reality, •

what is merely artificial ; and adopt diftinctions,

without proof of any effential difference. Lapides

crefcunt ; vegetabilia crefcunt et vivunt ; animalia

crefcunt, vivunt, et fentiunt. This climax, of

Linnaeus,
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Linnseus, is conformable to the doctrines of

Ariftotle, Pliny, Jungius, and others: But none

of thefe great men have adduced fufficient evi-

dence, to fupport the negative characteristics,

if I may fo exprefs myfelf, on which the three

kingdoms of nature are here eftablifhed. That

a gradation fubfifts, in the fcale of beings, is

clearly manifefl; but the higher advances we

make in phyfical knowledge, the nearer will

the degrees be feen to approach each other.

And it is no very extravagant conjecture to fup-

pofe, that, in fome future period, perceptivity

may be difcovered to extend, even beyond the

limits now affigned to vegetable life. Corallines,

madrepores, millepores, and fpunges were for-

merly confidered as foffil bodies : But the ex-

periments of Count Marfigli evinced, that they

are endued with life, and led him to clafs them

with the maritime plants. And the obfervations

of Ellis, Juflieu and Peyfonel, have fmce raifed

them to the rank of animals (b). The detection

of error, in long eftablifhed opinions concerning

one branch of natural knowledge, juftifies the

fufpicion of its exiftence in others, which are

(b) Consult the Philof. Tranf. Amoenitat. Acad, and par-

ticularly the admirable Treatife, of Bilhop Watfon, on the

subjects of chemistry, printed, but not publilhed, in

1 77 1 ; and now inferted, with additions, in the fifth volume

of his Chemical Eflays, p. 103.

nearly



OF VEGETABLES. 235

nearly allied to it: And it will appear, from

the profecution of our inquiry into the inftindts,

ipontaneity, and felf-moving power of vegetables,

that the fufpicion is not without foundation.

II. Instinct is a propenfity, or movement to

feek, without deliberation, what is agreeable to

the particular nature, actuated by it ; and to

avoid what is incongruous, or hurtful. It is a

practical power, which requires no previous

knowledge or experience; and which purfues

a prefent or future good, without any definite

ideas or forefight; and, often, with very faint

degrees of confcioufnefs. The calf, when it

firft comes into the world, applies to the teats

of the cow, utterly ignorant of the tafte, or

nutritious quality of the milk, and confequently,

with no views, eidier to fenfual gratification, or

fupport : and the duckling, which has been

hatched under a hen, at a diftance from water,

difcovers a conftant reftleflhefs and impatience

;

and is obferved to pra&ife all the motions of

fwimming, though a ftranger to its future de-

signation, and to the element, for which its oily

feathers, and web-like feet, are formed. In-

ftin&s analogous to thefe, operate, with equal

energy, on the vegetable tribe. A feed contains

a gerniy or plant in miniature, and a radicle, or

little root, intended by nature to fupply it with

nourifhment. If the feed be fown in an inverted

pofitionj
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pofition, flill each part purfues its proper direc-

tion. The plumula rifes upwards, and the radicle

ftrikes downward, into the ground. A hop-

plant, turning round a pole, follows the courfe

of the fun, from fouth to weft, and foon dies,

when forced into an oppofite line of motion

:

But remove the obftacle, and the plant will

quickly return to its ordinary pofition. The
branches of a honey-fuckle moot out longitu-

dinally, till they become unable to bear their

own weight ; and then ftrengthen themfelves,

by changing their form into a fpiral : When they

meet with other living branches, of the fame

kind, they coalefce, for mutual fupport, and

one fpiral turns to the right, and the other to

the left ; thus feeking, by an inftinctive impulfe,

fome body on which to climb, and increafing

the probability of finding one, by the diverfity

of their courfe: For if the auxiliary branch be

dead, the other uniformly winds itfelf round>

from the right to the left (c).

These examples, of the inftinctive ceconomy

of vegetables, have been purpofely taken from

fubjecls familiar to our daily obfervation. But

the plants of warmer climates, were we fuffici-

ently acquainted with them, would probably

furnifh better illustrations of this acknowledged

power of animality: And I mall briefly recite

(<) Lord Kaims's Gentleman Farmer.

the
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the hiftory of a very curious exotic, which has

been delivered to us from good authority ; and

confirmed by the obfervations of feveral Euro-

pean botanifts.

The Dion<ea Mujcipula is a native of North

Carolina. Its leaves are numerous, inclining

to bend downwards, and placed in a circular

order : They are jointed, and fucculent : The

upper joint confifts of two lobes, each of which

is femi-oval in its form, with a margin furnimed

with ftiff hairs, which embrace each other,

when they clofe from any irritation. The fur-

faces of thefe lobes are covered with fmall red

glands, which probably fecrete fome fweet li-

quor, tempting to the tafte, but fatal to the lives

of iniedts : For, the moment the poor animal

alights upon thefe parts, the two lobes rife up,

grafp it forcibly, lock the rows of fpines toge-

ther, and fqueeze it to death : And, left the

flruggles for life mould difengage the infect,

thus entangled, three fmall fpines are fixed

amongft the glands, near the middle of each

lobe, which effectually put an end to all. its

efforts : Nor do the lobes open again, while the

dead animal continues there. The dilTolution

of its fubftance, therefore, is fuppofed by natu-

ralifts, to conftitute part of the nourifhment of

the plant. But as the difcriminative power of

inftincl: is always limited, and proceeds with a

blind
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blind uniformity when put into exertion, the

plant clofes its leaves as forcibly, if flimulated

by a ftraw or pin, as by the body of an infect

;

nor does it expand them again, till the extrane-

ous fubftance is withdrawn (d).

III. If the facts and obfervations, which have

been adduced, furnifh any prefumptive proof of

the inftinctive power of vegetables, it will necef-

farily follow, that they muft be endued with fome

degree of spontaneity. For the impulfe to dif-

criminate and to prefer, is an actual exertion of

that principle, however obfcure the confciouf-

nefs or the feeling may be, with which it is

accompanied: And fuch volition prefuppofes an

innate perception, both of what is confonant,

and of what is injurious to the conftitution of

the individual, or fpecies directed by it. But

it is the defign of this little EfTay, rather to in-

veftigate nature, than to appeal to metaphyseal

confiderations : I mall proceed, therefore, to point

out a few of thofe phenomena, in the vegetable

kingdom, which indicate fpontaneity.

Several years ago, whilft engaged in a courfe

of experiments to afcertain the influence of fixed

air on vegetation, the following fact repeatedly-

occurred to me. A fprig of mint, fufpended

by the root, with the head downwards, in the

(d) See the Annual Regifter for I775>.p. 91'

middle
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middle glafs veffel of the machine for preparing

mephitic water, continued to thrive vigoroufly,

without any other pabulum, than what was

fupplied by the ftream of gas, to which it

was expofed. In twenty four hours, the Item

formed into a curve, the head became erect, and

gradually afcended towards the mouth of the

veffel ; thus producing, by fuccefllve efforts, a

new and unufual configuration of its parts.

Such exertions in the fprig of mint, to rectify its

inverted pofition, and to remove from a foreign,

to its natural element, feem to evince volition

to avoid what was evil, and to recover what had

been experienced to be good. If a plant, in a

garden-pot, be placed in a room, which has

no light, except from a hole in the wall, it will

(hoot towards the hole, pafs through it into the

open air, and then vegetate upwards, in its

proper direction. Lord Kaims relates, that,

" amongft the ruins of New Abbey, formerly a

<f monaftery in Galloway, there grows on the

" top of a wall, a plane tree, twenty feet high.

" Straitened for nourifhment, in that barren

" fituation, it feveral years ago directed roots

"down the fide of the wall, till they reached

" the ground, ten feet below : And now, the

" nourilhment it afforded to thefe roots, during

" the time of defcending, is amply repaid

u having every year, fince that time, made
<c vigorous

3



24o PERCEPTIVE POWER
" vigorous (hoots. From the top of the wall, to

" the furface of the earth, thefe roots have not

" thrown out a fingle fibre, but are now united

" into a pretty thick hard rootf^)."

The regular movement, by which the fun-

flower prefents its fplendid difk to the fun, has

been ,
known to naturalifts, and celebrated by

poets, both of ancient and modern times. Ovid

founds upon it a beautiful ftory ; and Thomfon
defcribes it, as an attachment of love to the

celeftial luminary.

" But one, the lofty follower of the fun,

" Sad when he fets, Ihuts up her yellow leaves,

" Drooping all night ; and when he warm returns,

" Points her enamour'd bofom to his ray."

4
' Summer, line 216.

IV. Nature has wifely proportioned the

Powers of motion, to the diverfified neceflities

of the beings endued with them. Corallines

and Seapens are fixed to a fpot, becaufe all their

wants may be there fupplied. The Oyfler, du-

ring the afflux of the tide, opens to admit the

water, lying with the hollow lhell downwards

:

But when the ebb commences, it 'turns on the

other fide •, thus providing, by an inconfiderable

movement, for the reception of its proper nutri-

ments and, afterwards, difcharging what is fuper-

(e) Gentleman Farmer.

fluous.
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fiuousf/J. Mr. Miller, in his late account of

the ifland of Sumatra, mentions a fpecies of coral,

which the inhabitants have miftaken for a plant,

and have denominated die Lalan-lout, or fea-

grafs. It is found in lhallow bays, where it

appears like a ftraight flick, but when touched,

withdraws itfelf into the fond(g). Now, if felf-

moving faculties, like thefe, indicate animality,

can fuch a diftin&ion be denied to vegetables,

polTeffed of them in an equal, or fuperior degree ?

The water-lily, be the pond deep or fhallow in

which it grows, pufhes up its flower-ftems, till

they reach the open air, that the farina fecun-

dans may perform, without injury, its pro-

per office. About feven in the morning, the

ftalk erects itfelf, and the flower* rife above the

furface of the water : In this ftate they continue

till four in the afternoon, when the ftalk becomes

relaxed, and the flowers fink and clofe. The
motions of the fenfitive plant have been long

noticed with admiration, as exhibiting the moft

obvious figns of perceptivity. And, if we admit

fuch motions, as criteria of a like power, in

other beings, to attribute them, in this inftance,

to mere mechanifm, actuated folely by external

impulfe, is to deviate from the foundeft rule

(f) Sprat's Hiftory of the Royal Society.

(g) Philofoph. Tranfatf. vol. LXVIII. p. I7 8.

Vol. II. R of



24* PERCEPTIVE POWER
of philofophizing, which directs us not to

multiply caufes, when the effects appear to be

the fame. Neither will the laws of electricity

better folve the phenomena of this animated

vegetable : For its leaves are equally affected by

the contact of electric, and non-electric bodies;

fhew no change in their fenfibility, whether the

atmofphere be dry or moid; and inftantly clofe

when the vapour of volatile alkali, or the fumes

of burning fulphur are applied to them. The
powers of chemical Jiimulii to produce contrac-

tions in the fibres of this plant, may perhaps

lead fome philofophers, to refer them to the

vis inftta, or irritability, which they aflign to cer-

tain parts of organized matter, totally diftinct

from, and independent of, any fentient energy.

But the hypothefis is evidently a folecifm, and

refutes itfelf. For die prefence of irritability

can only be proved by the experience of irrita-

tions, and the idea of irritation involves in it

that of feeling.

But there is a fpecies of the order of Vecandria,

which conftantly and uniformly exerts a felf-

moving power, uninfluenced either by chemical

Stimuli, or by any external impulfe whatfoever.

This curious Ihrub, which was unknown to

Linnseus, is a native of the Eaft Indies, but

has been cultivated in feveral botanical gardens

here. I had an opportunity of examining it,

in
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in the collection of the late Dr. Brown. It

is trifolious, grows to the height of four feet,

and produces, in autumn, yellow flowers. The

lateral leaves are fmaller than thofe at the ex-

tremity of the ftalk ; and> all day long, they are

continually moving either upwards, downwards,

or horizontally in the fegment of a circle. The lafl:

motion is performed by the twilling of the foot

ftalks : Whilft one leaf is rifing, its afibciate

is generally defcending ; but the motion down-

wards is quicker and more irregular, than the

motion upwards, which is fteady and uniform.

Thefe movements are obfervable, during the

ipace of twenty-four hours, in the leaves of a

branch lopped off from the mrub, and kept

in water. If, from any obftacle, the motion be

retarded, upon the removal of that obftacle,

it is refumed with a greater degree of velocity f£).

I cannot better comment on this wonderful degree

of vegetable animation, than in the words of

Cicero. Inanimum eft omne quod pulfu agitatur

externa-, quod autem eft animaly id motu cietur

interiore et Juo.

I have thus attempted, with the brevity pre-

ferred by the laws of this Society, to extend

our views of animated nature; to gratify the

mind with the contemplation of multiplied ac-

(h) See Encyclopaedia Britannica, Art. Hedysarum.

R 1 cefTions
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ceflions to the general aggregate of felicity

;

and to exalt our conceptions of the wifdom,

power, and beneficence of God. In an under-

taking, never yet accompliihed, difappointrnent

can be no difgrace : In one, directed to fuch

noble objects, the motives are a juftification, in-

dependently of fuccefs. Truth, indeed, obliges

me to acknowledge, that I review my ipecula-

tions with much diffidence ; and that, I dare

not prefume to expect they will produce any per-

manent conviction in others, becaufe I experi-

ence an inftability of opinion in myfelf. For

again to ufe the language of Tully, Nefcio quomodo,

dum lego, ajfentior ; cum pofui librum, ajfenjio omnis

ilia elabitur.— But this fcepticifm is perhaps to be

afcribed to the influence of habitual preconcep-

tions, rather than to a deficiency of reafonable

proof For befides the various arguments which

have been advanced, in favour of vegetable per-

ceptivity, it may be further urged, that the

hypothefis recommends itfelf, by its confonance

to thofe higher analogies of nature, which lead

us to conclude, that the greateft poflible fum of

happinefs exifts in "the univerie. The bottom of

the, ocean is pverfpread with plants, of the moil

luxuriant magnitude. Immenfe regions of the

earth are covered with perennial forefts. Nor

are the Alps, or the Andes, deftitute of herbage,

though buried in depths of fnow. And can

it
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it be imagined, that iiich profufion of life fub -

fifts without the leaft feniation or enjoyment ?

Let us rather, with humble reverence, fuppofe,

that vegetables participate, in fome low degree,

of the common allotment of vitality : And that

our great Creator hath apportioned good, to all

living things, <c in number, weight, and mea-

furefzj."

Supplement to the foregoing Paper ; containing

further Obfervations on the Sensitive Plant.

In the fpeculations, concerning the perceptive

power of vegetables, which were read before this

(i) It has been eftimated, that our globe contains zo,ooo

fpecies of vegetables; 3000 of worms ; 12,000 of infec~ls

;

200 of amphibious animals ; 2,600 of fifties ; 550 of birds;

and 200 of quadrupeds. (Vid. Linn. Amcenit. Academ.

and Srillingfleet's Mifcellaneous Trails, p. 125). A cal-

culation like this, it is evident, mull be very defective;

becaufe founded on paft difcoveries in a fcience, which is

now in a ftate of rapid progrefiion.— " The great, the pious

Mr. Ray," fays Mr. Pennant, in a late work, (Index to

BufFon's Ornithologie) " could not pronounce, that there

were more than five hundred known fpecies of birds ; M.

BriJJon has enlarged the lift to above fourteen hundred ; but

our Englijh ornithologift (Mr. Latham) defcribes, with ex-

aclnefs, near two thoufand five hundred ; which, with the

varieties included in the Synop/is, and in the Supplcmert, may
probably exceed 3,000."— Future acceflions, both of plants

and animals, with refpeft to number, may produce no ma-

terial changes in their relative proportions.

R 3 Society
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Society laft fpring, I obferved, that the motions

of the fenfitive plant are not to be explained by

the laws of electricity. For its leaves are alike

affected by the contact of electric and non-

electric bodies ; fhew the fame fenfibility whe-

ther the atmofphere be dry or moift ; and in-

ftantly clofe when certain chemical fiimuliy fuch

as the vapour of vol. alkali, or the fumes of

burning fulphur, are applied to them. Thefe

conclufions were founded on the recollection of

experiments which I made more than twenty

years ago. *' But the Abbe Bertholon de St.

Lazane, in a late treatife on the electricity of

vegetables, has adopted an oppofite hypothefis,

and adduced the following trials in fupport of

it. When the fenfitive plant, fays he, is touched

with a piece of poliflied metal, terminated at

each end by a round knob, its leaves fhrink

back and fruit. When it is touched with a

piece of glafs, of the fame form, it remains in-

fenfible. But if this piece of glafs be electrified,

and the plant be touched with it in this ftate,

the leaves inftantly clofe themfelves. Hence

he infers, that the plants called Mimoja are

endued with a much greater portion of electrical

fluid than others ; that this fluid efcapes when

touched by a foreign body, capable of convey-

ing it away and that they fhrink by being thus

deprived
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deprived of what is effential to their health and

vigour (kJ.

I have lately procured a lenfitive plant, with

the defign of repeating the Abbe's experiments.

But at the prefent feafon of the year, I find this

vegetable in a very languid ftate j fo that my
trials have not afforded me much fatisfaction.

I could not, however, perceive any difference,

whether the leaves were touched with a piece of

polifhed iron, or a flick of fealing wax. And
the following well authenticated facts, feem to

refute the Abbe's hypothefis, concerning the

electrical ceconomy of this plant.

L The branches of the fenfitive plant have

two motions, the one natural, the other artificial.

By the firft, it progreffively increafes, in the

morning, the angle which it forms with the

Item, and retreats in die fame gradual manner,

in the afternoon. By the fecond, it contracts its

leaves, when forcibly touched or fhaken.

II. The fenfibility of the plant feems, chiefly,

to refide in the articulation of the branches of

the common foot ftalk, or of the particular foot

ftalk of each wing.

III. No motion enfues from cautioufly piercing

the branch with a needle, or other fharp instru-

ment.

(k) See Abbe Rertholon de St. Lazane Sur l'Eleftricite

des Vegetaux : Alfo Appendix to Monthly Review,

vol. XVU. p. 135. R 4 IV. A
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IV. A stroke, or an irritation, produces a

more forcible effect than an incifion, or even an

entire fection.

V. A slight irritation only acts upon the

neighbouring parts, and extends its influence

according to its force.

VI. Plunging the plant in water feems to

have no other effect than that of diminifhing its

vigour.

VII. A piece of wax, ftrongly electrified,

made the leaves of the fenfitive plant dole

quickly, by attracting them to it with confider-

able force.

VIII. The motions of the fenfitive plant are

owing to a ftrong contraction. Each foot ftalk

feems to be terminated with a kind of joint, on

which the leaves turn, with furprizing facility (7,).

November 9, 1784.

(I) Confult Milnes's Botanical Dictionary ; the Encyclo-

pedia Britannica ; and Whytt on Vital Motions.

ESSAY



ESSAY IF.

FACTS AND QUERIES

RELATIVE TO

ATTRACTION AND REPULSION.

To the Literary and Philosophical S.ocietv

of Manchester (a).

I COMMUNICATED to you, a few weeks

ago, fome curious and valuable obfervations,

on the phenomena which take place between

oil and water, tfanfmitted to me by my learned

and very ingenious friend Dr» Wall, of Oxford.

My engagements deprived me of the pleafure

and inftru&ion of attending their difcuffion, in

the fociety : And, folicitous to recover what I

have loft, I truft you will indulge me with per-

miiTion to recall your attention to the fubject,

by the recital of a few mifcellaneous fads and

inquiries, which the perufal of that paper fug-

gefted to my mind.

(a) Inserted in the Memoirs pf the Literary and Phi-

tofophical Society of Manchefter, vol. II. p. 429.

I. If
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I. If a glafs tumbler, containing equal parts

of water and of oil, in fuch quantity as to occupy

two thirds of it, be fufpended by a cord, and

fwung backwards and forwards, the oil will

remain perfectly fmooth and undifturbed, whilft

the water below is in violent commotion. But

if the oil be poured out, and its place fupplied

with water, the fluid will remain perfectly tran-

quil, throughout the whole veflel, although the

fame motion be given to it as before. 1 have

frequently repeated this experiment, and have

fometimes varied it, by fubftituting rectified fpi-

rit of wine, in the place of water. The oil then,

being the heavier fluid, becomes agitated, whilft

the fpirit remains at reft. Dr. Franklin, who

flrft noticed this Angular phenomenon, informs

us, that he fhewed it to a number of ingenious

perfons. " Thofe," fays he, " who are but

" flightly acquainted with the principles of

tc hydroftatics, &c. are apt to fancy, irnmedi-

" ately, that they underftand it, and readily

" attempt to explain it : But their explanations

" have been different, and, to me, not very

intelligible. Others more deeply fkilled in

" thofe principles, feem to wonder at it, and

« promife to confider it. And I think it is

<f worth considering. For a new appearance, if

" it cannot be explained by our old principles,

« may afford us new ones, of ufe perhaps in

" explaining
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" explaining fome other obfcure parts of natural

" knowledge (b)." It is with diffidence, I offer

as a conjecture, that the fad in queftion, may

arife from a repulftve power, fubfifting between

the particles of oil and water, and depending,

poffibly, on the vibrations of that fubtle aether,

which Sir Ifaac Newton fuppofes to pervade all

bodies. For, when this aether is excited into

motion, by percuffion or agitation, its elaftic

force is augmented, becaufe it becomes denfer

in the pulfes of its vibrations, than in a quiefcent

ftate (c). But in propofing this hypothefis, I

may perhaps be chargeable with the paradoxical

opinion of a celebrated French philofopher, M.
Fontenelle, who afferts, that if there be more

than one way of accounting for any appearances

in nature, there is a general prefumption, that

they proceed from caufes, which are leaft obvious

and familiar. I fhall not, therefore, at prefent,

enlarge upon this point, as it would anticipate

what may be better urged, in our fubfequent

converfation. But the facts, above recited, fur-

nifh a prefumption, that the effect of oily fub-

ftancesj on the cryftallization of fait, is, in part,

(b) Dr. Franklin's Letters and Papers on Philofo-

phical Subje&s, p. 438.

(c) On the properties of this ./Ether, confult Dr. Bryan

jtobinfoji's Works, pajfim.

owing
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owing to a mechanical caufc. At Droitwich,

it is the practice, as appears by Dr. Wall's quo-

tation from the Hiftory of Worcefterfhire, to

throw, into the brine pari, a piece of refin, about

the fize of a pea, to produce a finer granulation.

The more refin they ufe, the fmaller will be the

grain of the fait ; and if a lump, of the fize of

two walnuts, were put into the pan, the particles

oi fait would be fo minute as not to be capable

of fubfiding. Refin, butter, or tallow, when

liquefied by the heat of the boiling brine, float

upon its furface, and will remain perfectly fmooth

and undifturbed, whilft the water, beneath, may

be put into ftrong agitation, by the action of the

fire. Such agitation mull break down the cry-

ftals of fait, as they fhoot; and confequently,

only fmall granules will be produced.

II. Every one has experienced the fufFocating

effe&s of air, loaded with the effluvia of burnt

greafe, or the fnuff of a lamp. When fuch

fumes are infpired, there is the fenfation of

a conflict in the lungs, which elTentially differs

from what is felt, on breathing either fixed or

inflammable air. And is not the molt eafy

folution of it, to fuppofe, that the air quits the

oily, to unite with the watery vapours, which

are brought into contiguity, by this action of

the animal ceconomy ; and that a ftrong re-

pulfion fucceeds ? "For, as in algebra, where

" affirmative
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cc affirmative quantities vanifli and ceafe, there

" negative ones begin, fo, in mechanics, where

« attraction ceafes, there a repulfive power ought

« to fucceed," according to the doctrine of Sir

Ilaac Newton. It is, alio, an axiom, laid down

by this great philoibpher, that " to the fame

" natural effects, we mnft always affign, as

<c far as pofllble, the fame caufes. " I fhall

therefore proceed to illuftrate this fubject, by

other more decifive examples of repidfion ; after

premifing a few obfervations on that fpecies of

a!traclion> which appears to be the converfe of it.

III. That the particles of homogeneous bo-

dies have an affinity to, and confequently attract

each other, is confonant both to analogy and

obfervation. Fluids manifeft this property, by

their difpofition to affume a globular figure,

and by the ruffling together of thefe globules,

when brougln within their reciprocal fphere of

activity. A fimilar attraction fubfifts between

heterogeneous fubftances, which is diftindt from

that of coheftoriy as it partakes of an elective na-

ture, and yet cannot be deemed chemical, becaufe

no combination is produced by it, fo intimate,

as to manifeft; any change of properties. This

may be illuftrated by the increafe of power, in

the fufpenfion of weights, which a hair acquires,

by being moiftened with different liquids. For

fuch additional ftrength is not proportioned,

precifely,



254 ON ATTRACTION
precifely, to the tenacity of the liquid employed

;

and probably fubfifts in a duplicate ratio, com-
pounded of the affinity which the parts of the

liquid bear to each other, and to the minuteft

fibres of the hair. The particles of water attract

one another more ftrongly, than they attract

poliihed wood or ftone
5 whilft, on the contrary,

they are lefs forcibly attracted by each other

than by glafs. This is evinced by the common
experiment with capillary tubes. For the wa-

ter, which afcends, muft have quitted the con-

tact: of the water left behind, contrary to their

mutual affinity, as well as to the law of gravita-

tion. The particles of quickfilver, like water,

are attracted by glafs. For if a fmall globule

of this metal be laid upon unfullied paper, and

touched with a piece of clean polifhed glafs, the

quickfilver will adhere to the latter, in prefer-

ence to the former, and may be drawn away

with it. But the relation of mercury to glafs is

of inferior force, to that which fubfifts between

its own particles. This will appear by dipping

a bent tube, open at both ends, into a veffel,

filled with quickfilver, which will enter into

the tube, but ftand within it, below the furface

of the mercury, at a depth, proportionate to

the diameter of the tube (d). It is unnecefiary to

( d) Confult Dr. Jurin's Experiments, Philofophical

Tranfadions, No. 363 ; alfo Cotes's Hydroftatical Leftures

p. 231. adduce
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adduce further instances of this attraction ; and

I fhall endeavour to mew, that where it does

not fubfift, a repulfive power apparently takes

place. This, according to the laws of optics,

has been deduced from the globules of rain,

which lie on the leaves of colewort, whofe luftre

and mobility are fo ftriking to the eye. For,

on a clofe infpection of them, it is found, that

the luftre is produced by a copious reflection of

light, from their flattened inferior parts. It has

alfo been further obferved, that when a drop

rolls along a leaf, which has been wetted, its

brightnefe difappears, and the green leaf, before

hardly difcernible, is now feen clearly through

it. From thefe facts it is inferred, that the glo-

bule does not touch the plant ; but that it is

fufpended at fome diftance, in the air, by the

force of a repulfive power ; becaufe there could

not be any copious reflection of white light,

from its under furface, unlefs a real interval fub-

fifted between that furface and the plant (e). This

hypothefis accounts for the volubility of the

drop, and for its leaving, no trace of moifture,

where it rolls. From the like reafoning it hath

been concluded, that when a polifhed needle is

made to lie on water, it is not in contact with

(e) See Newton's Optics, Query 29. Alfo the Edinburgh

Phyjical and Literary Effays, vol. II. p. 25.

that
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that fluid, but forms, by repulfion, a bed, whofe

concavity is much larger than its own bulk.

Hence it is readily conceived, how the needle

fwims upon a liquid, lighter than itfelf; fince

the quantity of water, difplaced by it, may be

equal to its weight. Can it be philofophical, to

attribute fuch a phenomenon to the tenacity of

water, or to the attraction fubfifting between its

particles ?

IV. The attractions and repulfions between

thofe exhalations that are termed dew, and cer-

tain fubftances expofed to them, are ftill more

remarkable, than the facts which have been

already recited. M. Muflchenbroek placed dif-

ferent bodies, for the reception of thefe vapours,

on the terrace of the obfervatory at Utrecht, and

found that fome caught them abundantly, others

only in a fmall quantity, but that a third fort

repelled them altogether (f). M. du Fay, of the

French Academy, repeated thefe experiments,

and fully proved that, whilft the dew fell copi-

oufly into vefTels of glafs, not the leaft moifture

was apparent in veflels of polifhed metal, conti-

guous to them. To be afTured whether the

difference was always die fame, in all circum-

ftances, between vitrified fubftances and metals,

he fee a China faucer in the middle of a filver

(/) Introd. ad Philof. Nat. vol. II. p. 990.

plate.
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plate, and, on one fide, adjoining to it, put a

filver veffel, very like the faucer, upon a China

plate. The former, viz. the China faucer, was

covered with dew, although the plate, which

Ipread four inches around it, had not a fingle

drop. The China plate, alfo, received the dew,

whilfl the filver vefTel, that was in the middle,

remained as dry, as when it was firft expofed.

The fame ingenious philofopher endeavoured

to afcertain, whether a China faucer, fet upon

a plate of metal, in the manner above defcribed,

did not receive more dew, than it would have

done, if expofed quite alone. To accomplifh this

defign, he took two watch cryftals, of equal

dimenfions, and placed the one upon a plate of

filver, the other upon a plate of China, each with

its concavity uppermoft. That which was upon

the filver plate, he furrounded with a ferrel,

of the fame metal, well poliihed, that no watery

particles might attach themfelves to the convex

furface of the glafs. Thus circumftanced, he

expofed the cryftals, feveral days fucceffively, in

a proper fituation, and always found five or fix

times more dew in that, which was on the China

plate, than in the other placed on filver : And

,
this may be regarded as a prefumptive proof^

that the moifture repelled from the metal, was

attracted by the China. That there fubfifted

fuch a repulfion, is confirmed by the following

obfervation of M. du Fay, with regard to the

Vol. II, • S cryftaJ
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cryftal on the filver plate. He informs us,

that the fmall quantity of dew on the infide, was

only near the centre, in minute drops ; and that,

round the border, there was a fpace of five or

fix lines, perfectly dry, towards which the drops

regularly decreafed, in magnitude ; as if the

filver ferrel had driven azvay the dew from that

part of the glafs, which was contiguous to it.

Thefe experiments were repeated thirty times,

with invariable fuccefsfgj. And Dr. Watfon,

now Biihop of Landaff, has lately confirmed

them, by fome very curious trials, of a fimilar

kind, made to determine the quantity of vapours

which afcend, in a given fpace, from the furface

of the earth. <c By means of a little bees wax,"

fays he, " I fattened a half crown very near, but

" not quite contiguous to the fide of the glafs

;

" and fetting the glafs, with its mouth down-

" wards, on the grafs, it prefently became

<: covered with vapour, except that part of it,

« which was near to the half crown. Not only

" the half crown itfelf, was free from vapour,

" but it had hindered any from fettling on the

" glafs, which was near it, for there was a little

" ring of glafs furrounding the half crown, to

« the diftance of a quarter of an inch, which

« was quite dry, as well as that part of the glafs,

w which was immediately under the half crown

;

" it feemed as if the filver had repelled the water

(?) Vid. Hill, de l'Acad. des Scienc. 1749.&/
"to



AND REPULSION. 259

« to that difhnce. A large red wafer had the

« fame effect as the half crown , it was neither

«« wetted itfelf, nor was the ring of glafs, con-

« tiguous to it, wetted. A circle of white paper

" produced the fame effect, fo did feveral other

" fubftances, which it would be tedious to

" enumerate (b)."

Do not the inftances of repulfion, here adduced,

with various others, which may perhaps be

recollected and noticed by the Gentlemen pre-

fent, warrant us to conclude, that this principle

is a powerful agent, in the operations of nature ?

To this caufe, the air we breathe owes, pro-

bably, its exifbence and elafticity ; the light,

which illuminates our globe, its rapid motions

and diverfified inflections; and fire, its genial,

expanfile, and animating energy. Is it, there-

fore, confident with analogy, to exclude repul-

fion from that branch of phyfics, which che-

miftry comprehends ? The fubject certainly

merits further inveftigation : And I mail ftate,

to my friend Dr. Wall, the facts and queries,

which I have now laid before this Society ; that

he may communicate to us fuch limitations

or confirmations of his doctrine, as an attentive

review of it may fuggeft, to his ingenuous and

philofophic mind.

(b) Watfon'a Chemical Eflays, vol. 111. p. 64.

ESSAY



ESSAY V.

A NARRATIVE OF THE

SUFFERINGS OF A COLLIER,

Who was confined more than feven Days, without Suste-
nance, and expofed to the Choke-damp, in a

Coal Pit not far from Manchester ;

WITH OBSERVATIONS ON THE

EFFECTS OF FAMINE;

On the Means of alleviating them j and on the

Action of Foul Air on the Human Bojjy (a).

IN compliance with the requeft of this Society,

I have obtained an authentic account of

the cafe of the unfortunate man, who was

lb long confined in a coal pit at Hurft, near

Amton-under-line. My information, concern-

ing him, has been communicated by Mr. John

Lees, of Clarksfield, in that neighbourhood, a

Gentleman of probity and good fenfe, who him-

(a) Inserted in the Memoirs of the Manchefter

Society, vol. U. p. 467.

felf
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felf very humanely afiifted the poor fufferer,

and collected in perfon, or received from thofe

who attended him till his death, the intelligence

with which he has favoured me.

On Saturday the fourth of December, 1784,

about eight o'clock in the morning, Thomas

Travis, a collier, aged twenty-feven, defcended

into the pit at Hurft, which is ninety yards

in depth j and feveral other workmen were in

readinefs to follow him. But foon after he had

reached the bottom, the fides of the pit fell,

in, and he was cut off from all fupplies of

the external air. The quantity of earth was

fo large, that it required fix days to remove

it : And on Thurfday, when the pafiage was

completed, the foulnefs of the vapours pre-

vented any one, for fome time, from venturing

into the works. On Friday, feveral men entered

the coal-mine ; but not finding Travis, they

conjeclrured that he had attempted to dig his

way into another pit, at no great diflance.

They followed him by the traces of his working j

and on Saturday afternoon, about four o'clock,

he heard them, and implored their fpeedy

afTiftance. When they reached him, he was

laid upon his belly, and raifing his head, he

looked at the men, and addrefTed one of them

by his name. But his eyes were lb fwoln and

protruded, that they were (hocked with the

S 2 appearance
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appearance of them ; and they prevailed upon

him to fuffer a handkerchief to be tied round

his head, afligning, as a reafon, that the light

might prove dangerous and offenfive to him.

Sal volatile was then held to his noftrils, and

foon afterwards he complained of the hand-

kerchief, and defired them to remove it. They

complied with his requeft; but his eyes were

then funk in their fockets, and he was unable to

diftinguifli the candle, though held directly

before him. Nor did he ever afterwards per-

ceive the leaft glimmering of light. He afked

for fomething to drink ; and was fupplied with

water gruel, that had been previoufly provided,

of which he took a table fpoonful, every ten

or fifteen minutes. When the men firft dis-

covered him, his hands and feet were extremely

cold, and no pulfe could be felt at the wrift.

But after he had tafted the gruel, and fmelled

at the Jal volatile, the pulfation of the artery

became fenfible, and grew ftronger when they

had rubbed him, and covered him with blankets.

He now complained of pain in his head and

limbs, and faicj, his back felt as if it had been

broken. Two men lay by his fides, to com-

municate warmth to him j he put his hands

into their bolbms ; exprefled his fenfe of its

being comfortable ; and flept, when he was not

roufed to take nourilhment. In this fituation

be
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he remained feveral hours, till they had com-

pleted a road tor his conveyance out of the pit.

Whilft they were carrying him, he had a motion

to make water and to go to ftoql, but had

not fufficient power to accomplifh either. At

one o'clock on Sunday morning, he was brought

to his own houfe; put into bed, well covered,

and fed with chicken broth. But his weaknefs

rendered him indifferent to nourishment. He
continued to doze and fleep ; and notwith-

standing his pulfe feemed at firft to increafe in

vigour, it became quick about five o'clock,

when he warned them of his approaching end,

and expired, without a ftruggle, in a few

minutes. Though Travis had been afthmatic

for many years, his refpiration was remarked

to be clear and eafy, under the circumftances

above defcribed. He remained perfectly fen-

fible till his death ; but had no accurate idea

of the duration of his confinement in the pit

:

For on being interrogated concerning this point,

he eftimated the time to have been only two

days, yet added, that he thought thofe days were

very long.

As the foregoing account is defective in fome

interefling particulars, I have applied to Mr.

Lees fqr further information j and mall lay

before the Society the fubftance of the anfwers,

which he has returned to my feveral queries.

S 4 1. I In-
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i. I inquired, what food Travis had taken,

during the fpace of twenty-four hours, before

he went into the coal pit ; and have been, in-

formed, that, on Friday morning, he eat a mefs

of water pottage and milk, to his breakfaft;

had roafted beef and potatoes to his dinner

;

broth and pudding to his fupper; and on the

Saturday morning, juft before his defcent

into the coal mine, a cup of broth and a piece

of bread and cheefe.

1. It is not known whether he had any eva-

cuations in the coal pit, no marks of them

having been difcovered.

3. There is no doubt that he could fee, at

the time when he was found, as he gave afiu-

rances of it to the men, notwithftanding the

tumefaction and protrufion of his eyes.

4. The compafs of the cavity which he had

dug, and where he was. laid upon his belly, at

the time when the men reached him^ was three

yards in length, and two in width. The ftratum

of coal is about two feet thick. There was a

communication between the place where he

was confined, and another pit. But as the paf-

fage was eight yards long, and in no part more

than eight or ten inches wide, the mouth of the

pit alfo, into which he had defcended, being

ftopt, and the body of earth, through which

he had dug, thrown behind him, no circulation

• of
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of air could pofiibly take place. And the truth

of this conclufion is evinced by the ftate of the

air, in the other pit, to which this paffage led.

For it was there fo foul as to extinguifh the

candles, which the workmen carried down,

in order to come at Travis by the way, which

they denominate, the air-gate (b).

5. The temperature of the air varies much

in coal pits, even of the fame depth. No
thermometrical obfervations were made on the

prefent occafionj but the fenfations of Travis

feem to have indicated coldnefs ; and his ex-

tremities never recovered their natural warmth.

Moifture always abounds in thefe mines.

6. The weaknefs of Travis prevented him

from giving any account of his fufferings, either

from hunger or thirft. But it was obferved

that he was eager to drink, at the time when

he was found.

(b) The ventilation of this fubterranean paffage might,

perhaps, have been expedited, and the mephitis almofl

inftandy corrected, by carrying down into it buckets of

water, and flaking in them a fufHcient quantity of frefh burnt

quicklime. The hot fleam, generated by this operation,

it may be prelumed, would have diftufed itfelf quickly

through the whole cavity ; the gas would have united

with the aqueous vapour ; been precipitated with it ; and

a current of atmofpheric air would have rufhed in to

fupply its place,

7. It
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7. It is certain that Travis had no provifions

with him, in the coal mine ; and that there

was not any fupply of water, except near the

mouth of the pit; a place he muft immediately

have quitted, and to which he deprived himfelf

of the power of returning, by throwing the earth

behind him, in his progrefs. We may there-

fore prefume, that he pafTed the whole feven

days of his confinement, without either meat

or drink.

This affecting cataftrophe coincides, in a

ftriking manner, with an obfervation of Hip-

pocrates, Thai mofi of thofe, who neither eat

nor drink for /even days, die within that -period.

And that though they Jurvive, Jo as afterwards to

take nouri/hment, their former fajling will prove

fatal to them (c). Yet it is evident, that the re-

mark of this faithful recorder of facts, was

founded on experience too limited, to give it

validity. For we have many well attefted

accounts of longer continued abftinence, with-

out deftruction to life. Sir William Hamilton,

in his narrative of the earthquakes in Italy, A. D.

1783, mentions a girl, of fixteen years of age,

who remained eleven days without food, under

the ruins of a houfe at Oppido. She had a

child in her arms, five or fix months old, who

(c) Hippocrat. de Carnibus. feft. III.

died
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died the fourth day. A light, through a fmall

chafm, enabled her to afcertain the time of her

confinement, and fhe gave a very clear relation

of her fufferings. When Sir William Hamilton

uw her, me did not appear to be in bad health,

drank eafily, but with difficulty fwallowed any

thing folid (d). In cafes of this kind, is it not

probable that the body may be fupplied with

fluids from the external air, by the exertion

of fome extraordinary powers in the lymphatic

fyftem ?. Thus the negro, mentioned by Dr.

Chalmers, who was gibbeted at Charleftown,

in March 1779, and had nothing given him

afterwards, regularly voided every morning,

till he died, a large quantity of urine (e). The

fpring feafon, in South Carolina, is attended

with great nocturnal dews, which being imbibed

by the pores of the fkin, furnifhed the poor

negro with a fuperabundance of fluids in the

night, and a fufficiency to fupport perfpiration

in the day. I vifited, not long fince, in con-

sultation with her kinfman Dr. Eafon, an elderly

lady, who laboured under a very fevere lientery.

Her evacuations, as often happens both in this

dileafe and in the diabetes, far exceeded in quan-

tity, the liquids which fhe fwallowed, or what

could be afcribed to the diffolution of her folids.

(d) Phil. Tranf. vol. LXXIII. p. 169.

ft) Chalmers on Fevers, p. 2.

During
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During five or fix days before her death, fhe

took no aliment whatever, and only occafionally

moiftened her mouth, by putting her fingers

into it, after they had been dipped in wafer.

Yet fhe difcharged a pint of urine once in twenty-

four hours. I am inclined to conje&ure, that

the moifture of the coal pit was favourable to

Travis ; but how long he might have fubfifted

under fuch circumftances, it is not poffible to

determine. It may however be prefumed, that

his death was rather accelerated than retarded,

by the changes and the hurry which he under-

went.

In famine, life may be protracted with lefs

pain and mifery, by a moderate allowance of

water. For the acrimony and putrefaction of

the humours are obviated by fuch dilution, the

fmall veflels are kept permeable, and the lungs

are furnifhed with that moifture, which is eflen-

tial to the performance of their functions. Fan-

tonus, a writer of refpectable authority in the

eftimation of Morgagni, relates the hiftory of a

woman, who obftinately refufed to take any

fuftenance, except twice, during the fpace of

fifty days, at the end of which period me died (f').

But

(f) Morgagni de Sedibus et Caufis Morborum. Epift.

XXVII.

Sir William Blackstone (book IV. ch. 25.) fpeak-

roe of the Ergliih judgment of Penance, fays, " that the

* e prifoner
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But he adds, that Ihe ufed water, by way of

drink, though in fmall quantity. Redi, who

made many experiments, (cruel and unjuftifiable

in my opinion) to afcertain the effects of falling

on fowls, obferved, that none were able to fup-

port life beyond the ninth day, to whom drink

was denied -

y whereas one, indulged with water,

lived more than twenty days.

Hippocrates has obferved, that children are

more affected by abftinence than young perfons

;

thefe, more than the middle aged and the

middle aged, more than old men. Agreeably

to this aphorifm, Dante is faid, by his country-

man Morgagni, to have framed the incidents in

the affecling ftory of Count Ugolino, a noble -

man of Pifa, who was confined, with his four

fons, in the dungeon of a towers the key of

which being caft into the river Arno, they were,

in this horrible fituation, ftarved to death. And
they are reprefented by the poet, as dying at

different periods, according to their refpe&ive

" prifoner fhall have no fuftenance, fave only on the firfr, day

" three morfels of the worft bread, and on the fecond day

** three draughts of (landing water ; and, in this fituation,

" this (hall be alternately his daily diet, till he dies." By a

record of 35 Edward I. it is clearly proved, that the prifoner

might then poflibly fubfift forty days, under this lingering

ponifhmcnt.

ages
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ages (g). Travis, being in the prime of life, was

fitted to bear the extremities of want, better than

he could have done in the ftate of adolefcence,

when the body calls for conftant nutriment, to

fupport its growth. But of what he felt we are

left in uncertainty, as he declined, through

weaknefs, to give any relation of it. There are

conftitutions, which do not fuffer much pain

from the calls of hunger. I have been informed,

by a young phyfician from Geneva, that, when

he was a ftudent at Montpelier, he fafted three

nights and four days, with no other refrefliment

than a pint of water daily. His hunger was

keen, but never painful, during the firft and

fecond days of his abftinence j and the two

(g) On reviewing the ftory of Count Ugolino, as related

by Dante, in his thirty-third Canto, 1 find that Morgagni

is miftaken in fuppofing the incidents of it conformable

to the obfervation of Hippocrates. Nor is the poet to be

condemned, as deviating from truth or nature ; becaufe

the power to endure famine mult depend no lefs upon the

ftate of health and ftrength, than on the age of the fufferer.

The following lines are copied from the tranflation of thi i

}>oem, by the Earl of Carlille.

Now the fourth morning rofe ; my eldeft child

Fell at his father's feet, in accent wild,

Struggling with pain, with his laft fleeting breath,

" Help me, my fire," he cried, and funk in death.

I faw the others follow one by one,

Heard their laft fcream, and their expiring groan.

following
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following days, he perceived only a fainthefs,

when he attempted either bodily or mental

exertion : A fenfe of coldnefs was diffufed over

his whole frame, but more particularly affecled

the extremities. His mind was in a very un-

ufual itate of pufillanimity ; and he experienced

a great tendency to tears, whenever lie recol-

lected the circumftance, which had been the

occafion of his falling. During the whole period,

the alvine excretions were fuppreffed, but not

thofe by the kidney : And at the clofe of it, his

fkin became tinged with a fhade of yellow. The

firft food he took was veal broth, which had

fomething of an intoxicating effect, producing

a glow of warmth, and raifing his fpirits, fo as

to render him alhamed of his defpondency. Per-

haps in the cafe of Sextius Baculus, as recorded

in the Commentaries of Cttfar (bj 3 the extra-

ordinary courage and prowefs which he fuddenly

exerted, might be aided by the exhilarating effect

of fuftenance, which, under fuch circumftances,

it is probable he would no longer decline. The
fact, however evinces, that neither his ficknels

nor the fenfations of hunger had been fo violent,

as much to impair his ftrength of body or vigour

of mind. Pomponius Atticus, the celebrated

friend of Cicero, who put a voluntary end to his

(h) De Cello Gallico, lib. VI. •

life
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life in the feventy-feventh year of his age, by

refufing all food, appears to have experienced

eafe from his diforder, rather than any acute

fufferings, by famine (i). From the former

circumftance it has been conjectured, that he did

not wholly deny himfelf the ufe of water, or of

fome other diluent. But though a few examples

of this kind may be adduced, we have the evi-

dence of numerous melancholy facts to fhew,

that the prefiure of want is agonizing to the

human frame. " I have talked," fays an inge-

nious writer, " with the captain of a fhip, who
<c was one of fix, that endured it in its extremity,

(f and who was the only perfon that had not loft

" his fenfes, when they received accidental relief.

" He allured me his pains, at firft, were fo great,

" as to be often tempted to eat a part of one of

cc the men who died, and which the reft of his

<c crew, a&ually for fome time, lived upon : He
tc faid, that during the continuance of this

" paroxyfm, he found his pains infupportable,

" and was defirous, at one time, of anticipating

« that death, which he thought inevitable : But

« his pains, he faid, gradually decreafed, after the

« fixth day, (for they had water in the fhip, which

(i) Sic cum biduo cibo fe abftinuiflet, fubito febris de-

ceffit, leviorque, morbus effe csepit : Tamen prcpofitum nihilo

fecius peregit. Itaque die quinto, poftquam id confilium

inierat, deceffit. Corn. Nepos in Vit. Pomp, Attic.

« kept
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« kept them alive fo long,) and then he was in

« a ftate rather of languor, than defire j nor did he

« much wifh for food, except when he faw others

« eating ; and that for a while revived his appe-

" tite, though with diminimed importunity. The
" latter part of the time, when his health was

" almoft deftroyed, a thoufand flrange images

" rofe upon his mind ; and every one of his

" fenfes began to bring him wrong information.

" The moft fragrant perfumes appeared to him
" to have a fetid fmell ; and every thing he

" looked at took a greenifh hue, and fometimes

<c a yellow. When he was prefented with food

fc by the fhip's company, that took him and his

tf men up, four of whom died fhortly after, he

" could not help looking upon it with loathing

" inftead of defire and it was not, till after four

" days, that his ftomach was brought to its natu-

" ral tone ; when the violence of his appetite

<c returned, with a fort of canine eagernefsf&

To thofe who, by their occupations, are ex-

pofed to fuch dreadful calamities, it is of ferious

importance to be inftrucled in the means of

alleviating them. The American Indians are faid

to ufe a compofition of the juice of tobacco, and

the (hells of fnails, cockles, and oyfters calcined,

whenever they undertake a long journey, and

(k) See Goldfmith's Hiftory of the Earth, vol. II. p. 126.

Vol. II. T are
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are likely to be deftitute of provifions. It b
probable, the fhells are not burnt into quicklime,

but only fo as to deftroy their tenacity, and to

render them fit for levigation. The mafs is dried,

and formed into pills, of a proper fize to be held

between the gum and lip, which, being gradually

dhTolved and fwallowed, obtund the fenfations

both of hunger and of thirft. Tobacco, by its

narcotic quality, feems well adapted to counteract

the uneafy impreffions, which the gaftric juice

makes on the nerves of the ftomach, when it is

empty : And the combination of teftaceous pow-

ders with it may tend to correct the fecretion that

is fuppofed, by an eminent anatomift, to be the

chief agent in digeftion, and which, if not acid,

is always united with acidity (I). Certain at

leaft it is, that their operation is both grateful

and falutary ; for we find the luxurious inhabitants

of the Eaft Indies mix them with the betle nut,

to the chewing of which they are univerfally and

immoderately addicted. Perhaps fuch abforbents

may be ufefully applied, both to divide the dofes,

and to moderate the virulence of the tobacco.

For, in the internal exhibition of this plant,

much caution is required, as it produces ficknefs,

vertigo, cold clammy fweats, and a train of

other formidable fymptoms, when taken in too

(I) See Mr. John Hunter's paper, on the digeftion of

the ftomach after death, Philof. Tranfeft. for 1 772.

lasge
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large a quantity. During the time of war, the

impreffed Tailors frequently bring on thefe mala-

dies, that they may be admitted into the hos-

pitals, and releafed from Servitude. It would be

an eafy and fafe experiment to afcertain the

efficacy, and to adjuft the ingredients of the

Indian compofition, which I have mentioned*

And I am inclined to believe, that the trial would

be, in fome degree, fuccefsful, becaufe I have

repeatedly experienced, in the courfe of my
profeftional practice, that fmoking tobacco gives

relief, in thofe habitual pains of the flomach,

which appear to arife from the irritation of the

gaftric Secretions. The like effecl: is fometimes

produced by increafirig the flow of faliva, and

fwaPowing what is thus difcharged (mJ. And I

have elfewhere related the cafe of a gentleman,

who ufed to mafticate, many hours daily* a

piece of lead, which, being neither hard, friable,

nor offenfive to the palate, fuited his purpofe, as

he thought, better than any other fubftance. He
continued the cuftom many years, deriving great

eafe from it, and fufFering no fenfible injury

from the poifonous quality of the metal. On

(m) A lady, in this neighbourhood, was relieved of a

chronic pain in the ftomach, by chewing amara dukis,

after various other remedies had failed : And I have feen

good effecls from the calamus aromaticus, ufed in the fame

way. t 1312.1".
'. » 1 \

T 1 mentioning
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mentioning this fact to a navy furgeon, he

acquainted me, that the failors, when in hot

climates, are wont to mitigate thirft, by roll-

ing a bullet in their mouths. A more innocent

mean might be devifed ; but the efficacy of this

evinces, that the falivary glands are, for a while,

capable of furnifhing a fubftitute for drink. When
a fcarcity of water occurs at fea, Dr. Franklin has

advifed, that the mariners lhould bathe themfelves

in tubs of falt-water : For, in purfuing the

amufement of fwimming, he obferved that, how-

ever thirfty he was before immerfion, he never

continued fo afterwards j and that, though he

foaked himfelf feveral hours in the day, and

feveral days fuccefiively, in falt-water, he per-

ceived not, in confequence of it, the leaft tafte of

faltnefs in his mouth. He alfo further fuggefts,

that the fame good effect might perhaps be

derived from dipping the failor's apparel in the

fea j and exprelTes a confidence, that no danger of

catching cold would enfue.

To prevent the calamity of famine at fea, it has

been propofed, that the powder of salep fhould

conftitute part of the provifions of every fhip's

company (n). This powder, and portable foup,

diffolved in boiling water, form a rich thick

jelly ; and an ounce of each of thefe articles fur-

(n) Lind on the Difeafes of Hot Climates.

niflies
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nilhes one day's fubfiftence to a healthy, full grown

man. Indeed, from the experiments which I have

made on ialep, I have reafon to believe the fup-

pofition well founded, that it contains more nutri-

tious matter, in proportion to its bulk, than any

other vegetable production, now ufed as foodf0).

It has the property, alfo, of concealing the naufe-

ous tafte of falt-water ; and confequently may be

of great advantage at fea, when the ftock of frefh

water is fo far confumed, that the mariners are put

upon fhort allowance. By the fame mucilaginous

quality, it covers the offenfivenefs, and even, in

fome meafure, corrects the acrimony, of faked and

putrefcent meats. But, as a prefervative againft

hunger, falep would be molt efficacious, combined

with an equal weight of beef fuet. By fwallowing

little balls of this lubricating compound, at proper

intervals, the coats of the ftomach would be de-

fended from irritation: And as oils and mucilages

are highly nutritive, of flow digeftion, and indif-

pofed to pafs off by perfpiration, they are peculi-

arly well adapted to fupport life, in fmall quanti-

ties. This compofttion is fuperior in fimplicity,

and perhaps equal in efficacy, to the following

one, fo much extolled by Avicenna, the celebrated

Arabian phyfician to whom we are indebted for

the introduction of rhubarb, caffia, tamarinds, and

(0) See vol I. p. 288.

T 3
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fena, into the Materia Medica. " Take Tweet

(( almonds, and beef fuet, of each one pound j of
tc the oil of violets two ounces ; and of the roots

of marlh mallows one ounce : Bray thefe ingre-

y clients together, in a mortar, and form the mafs

^ into bolufes, about the fize of a common nut."

Animal fat is Angularly powerful in afTuaging

the moft acute fenfations of thirft; as appears

from the narrative of die fufferings experienced

by thofe, who were confined in the black hole

at Calcutta. A hundred and forty-fix perfons,

exhaufted by fatigue and military duty, were

there thruft together into a chamber of eighteen

cubic feet, having only two windows, ftrongly

barred with iron, from which, in a clofe fultry

night, and in fuch a climate as that of Bengal,

little or no circulation of frefli air could be

enjoyed. In a few minutes, thefe unhappy

wretches fell into fo profufe a perfpiration, that

an idea pan hardly be formed of it ; and this

was fucceeded by a raging thirft, which increafed

in proportion as the body was drained of its

moifture. Water ! water ! became the univerfal

cry ; and an old foldier on the outfide, through

pity, furnifhed them with a few fldnfulls of it.

But thefe fcanty fupplies, like fprinklings on

the fire, ferved only to feed and increafe the

flame. From this experience of its efFedts, Mr.

Holwell,
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Holwell, their chief, determined to drink no

more; and kept his mouth moift, by fucking

the perfpiration out of his ftiirt fleeves, and

catching the drops as they fell from his head

and face. You cannot imagine, fays he, how-

unhappy I was, if any of them efcaped me.

He came into the prifon without his coat, the

feafon being too hot to bear it : and one of his

miferable companions, obferving the expedient

he had hit upon, of allaying his thirft, robbed

him, from time to time, of a considerable part

of his (lore. This plunderer, whom he found

to be a young gentleman in the fervice of the 1

Eaft India Company, afterwards acknowledged,

that he owed his life to the many comfortable

draughts, which he derived from him. Before

Mr. Holwell adopted this mode of relief, he

had attempted, in an ungovernable fit of thirft,

to drink his own urine : But it was fo intenfely

bitter, that a fecond tafte could not be endured

;

whereas, he allures us, no Briftol water could

be more foft and pleafant than his perfpiration (p).

And this, we may prefume, confifted chiefly

of animal fat, melted by exceffive heat, and

exuding from the cellular membrane, through

the pores of the Ikin.

Persons who have been accuftomed to animal

food, are foon reduced, when fupplied only

Oy See Annual Regifter for 1758, p. 278.

T 4 , with
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with the farinacea. Several years ago, to deter-

mine the comparative nutritive powers of dif-

ferent fubftances, an ingenious young phyfician,

of my acquaintance, made a variety of experi-

ments on himfelf, to which he unfortunately fell

a facrifice. I have been informed, that he lived

a month upon bread and water, and that, under

this regimen of diet, he every day diminilhed

much in his weight. But laft winter, a ftudent

of phyfic at Edinburgh, confined himfelf, for a

longer fpace of time, to a pint of milk, and

half a pound of white bread daily : And he

allures me, that he paffed through the ufual

labours of ftudy and exercife, without feeling

any decay of health or ftrength, and without

any fenfible lofs of bulkfyj. The cutaneous,

urinary, and alvine excretions were very fcanty

during the whole period ; and the difcharge

of fseces occurred only once in a week. In this

cafe, the oily and coagulable parts of the milk

probably furnifhed a larger proportion of aliment,

and at the fame time contributed to check the

wafte, by perfpiration and other difcharges. For

(q) Th e following faft, cited by Haller, (hews the powers

of milk, in fmall quantities, to fupport life ; but does not

afcertain how far it fupplies or obviates the wafte of the

body. Ladis in diem libra, tresfembus, a ni<vis ruina obruta,

per 3 7 dies <vitamfujlentarunt. Haller. Element. Phy-

SIOLOG. VOl. IV. p. 255.

oleaginous
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oleaginous fubftances are retained long in the

body, by their vifcidity. Dr. Ruffel, in his

Natural Hiftory of Aleppo, relates, that in

thofe feafons when oil abounds, the inhabitants

by indulgence in it, are difpofed to fever, and

affected with infarctions of the lungs ; maladies

which indicate both retention and obftruction.

Milk has been fufpected, by fome, of producing

fimilar effects, though in a {lighter degree ; and

the free ufe of it has been, on this account,

forbidden to afthmatics. From my own perfonal

experience I mould prefume, that it is commonly

much longer in palling by the kidneys, than

other liquids j and analogy would lead us to

the fame conclufion, concerning its influence on

perfpiration.

Gum arabic might be a good fubftitute for

falep, in the compofition, which I have recom-

mended. And as it will give fuch firmnefs to

the mafs, as to require manducation, the faliva,

by this means feparated and carried into the

ftomach, would further contribute to afluage the

fenfations both of hunger and of thirft. We
are informed by a traveller of veracity, that

the Abyffinians take an annual journey to Cairo,

to fell the products of their country ; and that,

as they pafs over vaft deferts, the duration of

their rout is no lefs uncertain than a voyage at

fca. In the year 1750, the caravan had con-

fumed
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fumed all their provifions, and were under the

neceffity of fearching amongft their merchandize,

for fomething wherewith to fupport life, under

that extremity. They found a fufficient flock

of gum arabic j and more than a thoufand per-

fons fubfifted upon it folely, for the fpace of two

months. The caravan arrived in fafety at Cairo,

without having fuftained any extraordinary lofTes,

either by hunger or difeafefr). This gum, com-

bined with fugar and the whites of eggs, has been

lately extolled in France, as a remedy for catar-

rhal defluxions. I have feen cakes made of thefe

ingredients, and think they might very well be

applied to the purpofe of obviating hunger.

They are not perifhable in the hotteft climates,

may be carried about the perfon with con-

venience, and though very tough, are pleafant

to the tafle. In the formula by which they are

made, the proportion of fugar is too large, and

that of gum arabic too fmall, if the mafs be in-

tended to affuage the cravings of appetite. Ac-

cording to my information, the receipt is as

follows. Take of fine fugar four ounces, and

of gum arabic one ounce : Levigate them well

together, and add half an ounce of rofe water,

and of the whites of eggs a fufficient quantity.

(r) Haffelquift's Voyages in the Levant, p. 298.

In
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In our attempts to recover thofe who have fuf-

fered under the calamities of famine, great cir-

cumipection is required. Warmth, cordials, and

food are the means to be employed; and it is

evident that thefe may prove too powerful in

their operation, if not adminiftered with caution

and judgment. For the body, by long fafting,

is reduced to a ftate of more than infantile debi-

lity ; the minuter veflfels of the brain, and of the

other organs, collapfe for want of fluids to dif-

tend them ; the ftomach and interlines mrink

in their capacity ; and the heart languidly vi-

brates, having fcarcely fufficient energy to pro-

pel the fcanty current of blood. Under fuch

circumftances, the treatment of Travis was pro-

per, with refpect to the application of heat, by

placing, on each fide, a healthy man in contaft

with him. Pediluvia or fomentations might,

alfo, have been ufed with advantage. The tem-

perature of thefe mould be lower than that of

the human body, and gradually increafed, ac-

cording to the effefls of their ftimulus. New
milk, weak broth, or water gruel ought to be

employed both for the one and the other, as

nutriment may be conveyed into the fyftem, this

way, by paffages, probably the moil pervious

in a ftate of fafting, if not too long protra&ecj.

" A lad at New-market, a few years ago, hav-
i( ing been almoft ftarved^ in order that he might

« be
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" be reduced to a proper weight, for riding a

" match, was weighed at nine o'clock in the

" morning, and again at ten ; and he was found

" to have gained near thirty ounces in weight,

in the courfe of an hour, though he had only

" drank half a glafs of wine in the interval. The
" wine probably ftimulated the action of the

nervous fyftem, and incited nature, exhaufted

" by abftinence, to open the abforbent pores of
<c the whole body, in order to fuck in fome

" nourilhment from the air(s)." But no fuch

abforption, as this, can be expected, in a ftate of

extreme weaknefs and emaciation, gradually in-

duced; becaufe the lymphatics muft partake of

the general want of tone and energy. And not-

withftanding the falutary effects of wine, in the

cafe of the jockey, who, it is likely, had been

reduced by fweating as well as by abftinence,

fuch a ftimulant might prove dangerous, and

even fatal to one in the fituation of Travis. I

mould, therefore, advife the exhibition of cor-

dials in very fmall dofes, and, at firft, confider-

ably diluted. Slender wine whey will perhaps

beft anfwer this purpofe ; and afford, at the fame

time, an eafy and pleafant nourilhment. When

the ftomach has been a little ftrengthened, an

egg may be mixed with the whey, or admini-

(s) Bimop Watfon's Chemical Effays, vol. III. p. 101.

ftered
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ftered under fome other agreeable form. The

yolk of one was, to Cornaro, fufficient for a

meal. And the narrative of this noble Venetian,

in whom a fever was excited by the addition of

only two ounces of food to his daily allowance,

lhews, that the return to a full diet mould be

conducted with great caution, and by very flow

gradations.

Though, I fear, my commentary has been

already extended to an undue length, yet I can-

not clofe it, without foliciting the attention of

the Society, to one additional circumftance, in

the cafe of Travis, peculiarly interefting in its

confequences ; viz. the eafe with which he

breathed, for a confiderable fpace of time, air

too impure for candles to burn in, and which

the men, who went in fearch of him, durft not

venture to infpire. As he had been long afthma-

dcj we may reafonably conclude, from his fuffer-

ing fo little, that the commonly received opinion

of the Juffocating nature of the mephitis or choke-

damp, that it deftroys the elafticity of the air,

and occafions a collapfion of the lungs, is with-

out foundation, notwithftanding all the refpecl-

able authorities, which may be advanced in

fupport of it. Indeed, from the phenomena which

attend the extinftion of life, in thofe to whom
fuch vapours have proved mortal, it is evident,

that the poifon a&s chiefly on the nervous fyf-

tem.
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tern. The vital principle feems to be arretted,

and almoft inftantaneoufly deftroyed; fometimes

even without a ftruggle, and, poflibly, without

any antecedent pain. Pliny the elder was found,

after the fatal eruption of Mount Vefuvius, ex-

actly in the fame pofture in which he fell, with

the appearance of one afleep, rather than dead:

Habitus corporis quiefcenti quam defunRo fimilior(i).

Some perfons killed by foul air in a cellar at

Paris, were ftiff as ftatues, with their eyes open,

and in the pofture of digging (u). M. Beaume

relates the hiftory of a man, who was recovered

from apparent death, produced by a fimilar

caufe, and who afferted, that he had felt neither

pain nor oppreffion ; but that at the point of

time when he was lofing his fenfes, he experienced

a delightful kind of delirium (x). If, under fuch

circumftances, this perfon could be fufficiently

collected to notice his feelings, the teftimony is

decifive, that oppreffion was not one of them j and

confequently, that he could not fuffer fromJuffoca-

tion. And the account receives fome confirm-

ation from what Dr. Heberden fays, in his lec-

tures on poifons, that he had feen an inftance, in

which the fumes of charcoal brought on the fame

(t) PliniiEpift. XVI. Hb. VI.

(u) Bomare Dift. d 'Hiftoire Naturelle.

(x) Rofier. Obfervations de la Phyfique. Jan. i, 1774.

delirium,
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delirium, which hen-bane, and other intoxi-

cating vegetables produce. Abbe Fontana

breathed a certain portion of inflammable air,

not only without inconvenience, but with un-

ufual pleafure. He had a facility in dilating the

breaft, and never felt an equally agreeable fenfa-

tion, even when he inhaled the pureft dephlo-

gifticated air. But he fuffered greatly from this

gratification, in a fubfequent experiment : For,

having filled a bladder with about three hundred -

and fifty cubic inches of inflammable air, he

began to breathe it boldly, after difcharging the

atmofpheric air, contained in his lungs, by a

violent expiration. The firft infpiration produ-

ced a great oppreflion : Towards the middle of

the fecond, he was obferved to become very

pale, and objects appeared confufed to his eyes

:

Neverthelefs, he made a third infpiration. His

ftrength now failed, he loft his fight entirely,

fell upon his knees, and foon afterwards upon

the floor. His refpiration continued to be ef-

fected with difficulty and pain, as if he had a

weight upon his breaft ; and he did not perfectly

recover before the fucceeding day (y).

In this inftance, fome degree of palfy was pro-

bably induced, in the nerves of the lungs, by the

fudden action of concentrated inflammable air,

(y) Philofoph. Tranf. vol. LXIX. p. 346.

conveyed
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conveyed into the veficles, forcibly emptied of

atmofpheric air. For in ordinary refpiration,

about thirty-five cubic inches of air are inhaled

and exhaled ; but in a violent expiration, the air

difcharged may amount to fixty cubic inches (z).

In the cafe of Travis, it will be remembered,

that the air was fufficiently falubrious, when he

went down into the coal pit ; that by ftagnation

it became gradually noxious ; and that his ner-

vous fyftem muft therefore have been progref-

fively habituated to its influence. This is con-

formable to the obfervations of my friend Dr.

Prieftley, who difcovered, that if a moufe can

bear the firft fhock of being put into a veffel,

filled with artificial gas, or if the gas be in-

creafed by degrees, it will live, a confiderable

time, in a fituation which would prove inftantly

fatal to other mice. And he frequently noticed,

that when a number of mice had been confined,

in a given quantity of infected air, a frefh moufe

introduced amongft them, has prefently died in

convulfions.

The fame ingenious philofopher feems to have

afcertained, that refpiration is a phlogiftic pro-

cefs that it is the office of the lungs to carry off

the putrid effluvium, or to difcharge the phlo-

gifton, introduced into the ' fyftem with the

(z) Id. p. 349.

aliment,
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aliment, and become effete; and that the air

we breathe acts, on this occafion, as a tnenjimum:

We are alfo allured, by an able chemift, that the

quantity of air, phlogifticated by a man in a

minute, is equal to that, which is phlogifticated

by a candle, in the fame fpace of timefa). Hence

it might be prefumed, that like fupplies of at-

mofpheric air are efTential to refpiration and

combuftion. But the experience of Travis

proves the fact to be otherwife (b). And though

miners generally try the falubrity of the fubter-

raneous air, by the teft of a lighted candle, yet

we are informed by Mr. Keir, that he has feen

them working in the fhaft of a coal pit, feveral

yards below that part where the candle was ex-

tinguifhed. Indeed it was obferved by Mr.

Boyle, and has fince been confirmed by Dr.

Prieftley, that an animal will live nearly, if not

quite, as long in air, in which candles have burned

out, as in common air. There muft be fome

power, therefore, it fhould feem, in the living

ceconomy, to free the body from redundant phlo-

gifton, by other emunctories than the lungs : or

a fmall portion of atmofpheric air may fuffice,

(a) See Crawford on Animal Heat, p. 80.

(b) Dr. Priestley informs me, that he has lately be-

llowed particular attention on a kind of air, in which a can-

dle burns, but in which a moufe will not live.

Vol. II. U for
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for this purpofe, in extraordinary emergencies,

and for a fhort period of time. This accom-

modating faculty, if I may fo exprefs it, is evi-

denced in various other inftances, and particu-

larly in one, no lefs remarkable than that, of

which we are now treating : I mean, the equality

of temperature, which the body retains, in

great extremes of heat and cold. A Ruffian

Boor, in the winter feafon, daily experiences all

thefe varieties of air, of heat, and of cold, with-

out inconvenience. When labouring out of

doors, he is expofed to the intenfity of froft and

fhow : When he retires in the evening, to his

hut, which confifts only of one clofe apartment,

never ventilated during fix months, he feeds

upon falted fifti or flefh, and afterwards repofes

on a greafy mattrefs, placed over an oven, in

which billets of wood are burned. In this

fituation he is literally Hewed, with his whole

family, who live in a conftant fteam, not offen-

five to themfelves, but fo grofs and noifome, as

to be fcarcely fupportable by a ftranger (c).

The atmofphere of a crowded town muft, in

many refpe&s, refemble the foul air of a Ruffian

cottage ; yet thoufands enjoy in it a tolerable

ffiare of health.

(c) See Phil. Tranf. vol. LXVIII. p. 622.

It
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It has been found, by experiment, that the

1umes emitted by almoft every fpecies of burn-

ing fuel, are fatal to animals, when applied in

a fufficiently concentrated ftate. I have com-

puted, that three hundred tons of coal are every

day confumed, in the winter feafon, at Manchef-

ter. The factitious gas, generated by its com-

buftion, muft amount at leaft to one third of this

quantity; it is probable that the fmoke, pro-

ceeding from it, conftitutes another third part;

and both together are capable of occupying a

fpace of very wide extent. If it were not

for the difperfion of thefe vapours by wind, the

precipitation of them by rain, and the influence

of other caufes, which reftore falubrity to the air,

refpiration could not be carried on, in fuch

circumftances. And we may obferve that frofty

weather, which is generally ferene and without

wind, always proves extremely oppreffive, and

fometimes even fatal to aflhmatic patients, in

great cities. Indeed the rate of human mortality

bears a pretty near proportion to their magni-

tude and population : And I have fhewn, in

another EfTay, that there is an aftonifhing dif-

ference between the expectation of life in Man-
chefter, and the country immediately (unround-

ing it, although the inhabitants of both are fub-

jec"l to the fame viciflitudes of weather,' carry on

the fame manufactures, are fupplied with pro-

U 2 vifions
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vifions from the fame market, and, by their free

intercourfe, are almoft equally liable to attacks

of fmall-pox, fevers, and other epidemics.

It is evident, therefore, that habit, however it

may abate, cannot entirely counteract the bane-

ful operation of bad air. And thofe will feel

its pernicious effects moft ftrongly, in every

fituation, whofe nervous fyftems are endued with

more than ordinary fenfibility. Such perfons I

would caution not to indulge their curiofity in

the infpection of unwholefome manufactures,

nor in vifiting mines, caverns, ftoves, hofpitals,

or prifons. Several gentlemen, in this aflembly,

will recollect that the late Dr. Brown fuffered,

in a very acute degree, by accompanying two

foreigners of diftinction into the Duke of Bridge-

water's works, at Worfley. It happened they

were the firft, who entered the tunnel, on that

day. The candles, which they carried with

them, were obferved to burn very dimly j but

neither the paffengers nor the boatmen experi-

enced any difficulty in refpiration. After remain-

ing in the coal pits a considerable time, they pro-

ceeded to Warrington ; where Dr. Brown was

attacked with violent pains, which fhifted fud-

denly from one part of his body to another.

Small purple fpots overfpread his lkin ; his

throat became fo tumefied as to render fwallow-

ing difficult ; and great proftration of ftrength,

with
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with a low fever enfued. The Doctor was Sub-

ject to the anomalous gout, had once a para-

lytic complaint of long continuance, and hence

we may conclude that his nervous fyftem was

endued with peculiar irritability. He was not,

however, the fole fufferer ; for one of the

foreigners was affected with fimilar petechi<e>

but attended with little pain or diforder.

Last year a general alarm was fpread, in this

neighbourhood, concerning the danger, arifing

from the noifome effluvia of certain cotton works,

to all employed, or who had communication

with thofe employed in them. But the good

fenfe and humanity of the proprietors, aided

by the authority and patriotic exertions of our

magistrates, have quieted thefe apprehenfions,

by removing, in no inconfiderable degree, the

caufes from which they originated (/J. And, I

truft, the factories are now tolerably well ventila-

ted, Supplied with purer oil, and kept in a ftate

of greater cleanlinefs. Still, however, the deli-

cate and valetudinary incur a rifk in vifiting

them. For foul air, though it contain not any

contagious particles, may yet poflefs a virulence,

that is capable, in particular habits, of pro-

(f) See 2 cjpy of the paper, printed and diftributcd,

by order of the magiftrates, at the clofe of this Eflay;

which will (hew the raeafures taken on the interefling

occafion referred to.

U 3 ducing
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during fever. Like certain poifons, it effects

an inftantaneous change in the nervous fyftem,

by which the organs of fecretion are difturbed,

and the fecretions themfelves corrupted. The
common precautions, therefore, ought not to

be neglected by thofe who expofe themfelves to

the influence of fuch vapours. The valetudi-

nary, efpecially, lhould not enter the works

with an empty ftomach, fhould previouily fortify

themfelves by a glafs or two of wine, and coun-

teract the fedative operation of the putrid

miafms by the ftimulus of hartfhorn, eau de

luce, or camphorated vinegar, applied to the

nofe. But thefe volatile fubftances are to be fuf-

fered, as much as poffible, to rife fpontaneoufly,

and not to be drawn forcibly into the noftrils:

For by fuch inhalation the noxious atoms, float-

ing in the air, will be conveyed to the olfactory

nerves, with additional energy j and, being

lodged in the fchneiderian membrane, they may

exert their baneful powers, when the adtion of

the antidote fhall ceafe. To this caufe is to be

afcribed that permanency of offenfive fmells,

which makes us fenfible to their impreiTion,

fome time after our removal from their fource.

And, when this impreffion is no longer per-

ceived, in the ordinary courfe of refpiration, it

may often be renewed by that effort which we

denominate fnuffing. In this way, I apprehend,

and
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and not folely from abforption, the fad is to be

explained which Mr. Howard has related, that

his phial of vinegar, after ufing it in a few prifons,

became intolerably difagreeable to him. When
a malignant contagion prevails in hofpitals,

gaols, or parifh work-houfes, it is to be feared

that the preventives, I have recommended,

will afford no adequate fecurity. They may,

however, be of fome avail ; and it would furely

be rafhnefs and prefumption to neglect them

altogether. But firmer grounds of confidence

may reafonably influence the minds of thofe,

who are led by official or profeffional duty to

incur fuch dangers. <f I have been frequently

? afked," fays the humane writer whom I have

juft quoted, and with whofe words I fhall now

clofe this commentary, <c what precautions I

" ufe to preferve myfelf from infection, in the

" prifons and hofpitals which I vifit. I here

" anfwer, that next to the free goodnefs and
cc mercy of the Author of my being, temperance

" and cleanlinefs are my prefervatives. Trufling

" in Divine Providence, and believing myfelf in

" the way of my duty, I vifit the mofl noxious

" cells ; and, while thus employed, I fear no

"evil."

A Copy
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A Copy of the Paper printed and diftributed by Order

of the Magistrates of the County Palatine of Lan-

caster, at the Mich aelmas Sessions, 1784.

COUNTY of LANCASTER.

A representation, ofa very alarming nature, having

been made by Lord Grey de Wilton, and a great num-

ber of the moft refpe&able inhabitants of the townfliip

and neighbourhood of RadclifFe, in this county, to the

gentlemen to whom the following letter is directed, of a

malignant fever, which was fuppofed to have originated in

the cotton works there ; they took the liberty of defiring

Dr. Percival, and the other Medical Gendemen of Man-

chefter, to take upon themfelves, the trouble of making

fuch inquiries, as they Ihould think neceffary, in order to

afcertain the caufes to which it was owing ; and the moft

proper methods to be ufed, to prevent the further fpreading

of the contagion. Much to the credit of the phyficians,

they undertook the taflc with the greateft alacrity ; went

over to the infetted place themfelves ; and the following

report was the confequence.

To Samuel Clowes, jun.

Thomas B. Bayley,
Dor n 1 n g Rassotham,

M. Bentley,

His Majefty's JulHces of the Peace, for the County Palatine

of Lancafter.

Gentlemen, •

Efquires.
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Gentlemen,

We have taken into the moft deliberate confideration,

your very humane and judicious requifidon ; and we fhall

now lay before you the refult of our inquiries, concerning

thofe interefting objefts, which you have propofed to our

inveftigation. We have fully fadsfied ourfelves, either

from a&ual obfervation, or authentic teftimony, that a low,

putrid fever, of a contagious nature, has prevailed many

months in the cotton mills, and amongfl the poor, in the

townfhip of RadclifFe. We cannot, however, afcertain,

whether this fever originated in thofe works, or was im-

ported into RadclifFe from fome other parts of the county.

But though this point remain doubtful, we are decided in

our opinion— That the diforder has been fupported, dif-

fufed, and aggravated, by the ready communication of

contagion to numbers crowded together; by the acceffion

to its virulence from putrid effluvia ; and by the injury

done to young perfons through confinement.- and too long

continued labour ; to which feveral evils the cotton mills

have given occafion.

These evils, we truft, are not without remedy ; and from

the benevolent attention, which the proprietors of the Rad-

clifFe works have fhewn to the fick and infirm under their

charge, we may reafonably prefume to hope, they will be in-

duced to adopt the following practicable regulations, from

motives of policy, humanity, and juftice, as well as from

the refpsft, which is due to your authority.

I. All the cafements of the windows, and the three large

weftern doors of the cotton mills, fhould be left open every

night : The fame regulation fhould take place, during the

recefs from work, at noon ; and as many cafements fhould

be kept open, in the hours of labour, as may be compatible

with carrying on the operations of tlje machinery.

II. The
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II. The cafements are too fmall; being in dimenfion,

only about one fixth part of the window. They are like-

wife placed high, and parallel to each other— a pofition

obvioufly unfavourable to complete ventilation : For the

inlet of the air ought to be lower than the outlet.

III. Several fire-places, with open chimneys, fhould be

eredted, at proper diftances, in each work room. The
ftoves, now employed, afford no fufficient paflage for the

offenfive vapours generated in the rooms ; and increafe the

contamination of the air, by the effluvia which they emit.

Turf would be the cheapeft, and alfo a very falutary fuel

;

for it confifts, chiefly, of the roots of vegetables ; and

yields, in burning, a ftrong, penetrating, and pungent

fmoke, which is likely to prove as good an antidote to

contagion, as that of wood is found to be, from long

experience.

IV. The rooms mould be daily fwept, and the floors

warned, at leaft once every week, with ftrong lime-water,

or with water impregnated with the fpirit of vitriol, or

the acid of tar. The walls and ciclings may be fcraped

and white-wafhed, at firft, every month, and afterwards,

tvyice or thrice yearly. Lime frefh burnt, and as foon as

it is flaked, muft be ufed for this purpofe, and the wafli

laid on whilft it is hot.

;

V. During the prevalence of the prefent fever, the

apartments fhould be fumigated weekly with tobacco.

Bnmftone would, perhaps, be more powerful, but, in

burning, it yields an acid, which might be iujurious to

the cotton.

VI. Great attention ought to be paid to the privies.

They fhould be waflied daily ; and ventilated in fuch a

manner, that the fmell arifing from them lhall not be

perceptible in the work rooms.

VII. ThE
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VII. The rancid oil, which is employed in the machi-

nery, is a copious fource of putrid effluvia. We appre-

hend, that a purer oil would be much lefs unwholefome,

and that the additional expencc of it would be fully com-

penfated, by its fuperior power in diminilhing fridlion.

VIII. A strict obfervance of cleanlinefs mould be en-

joined on all who work in the mills, as an efficacious

mean of preventing contagion, and of preferving health.

It may alfo be advifable to bathe the children occa-

fionally. The apparel of thofe who are infedled with

the prefent fever, lhould be well fumigated, before it is

again worn. And the linen, &c. of the fick, lhould firft

be walhed in cold water, left the fleams ariling from heat

communicate the diftemper to the perfons engaged in that

operation. Crofter's lye, when it can be procured, is pre-

ferable to water. The bodies of thofe who die of the

fever, lhould be clofely wrapped in pitched cloth ; and

interred as foon as propriety or decency will permit.

Smoking tobacco will be an ufeful prefervative to the

fuperintendants of the works, and to others expofed to

infection, who can practife it with convenience.

IX. We earneftly recommend a longer recefs from la-

bour at noon, and a more early difmiffion from it in the

evening, to all who work in the cotton mills. But we
deem this indulgence eifential to the prefent health, and

future capacity for labour, of thofe who are under the age

of fourteen. For the ac~Hve recreations of childhood and

youth are neceffary to the growth, the vigour, and the

right conformation of the human body. And we cannot

excufe ourfelves, on the prefent occafion, from fuggefting

to you, who are the guardians of the public weal, this fur-

ther very important confideration, that the riling gene-

ration mould not be debarred from all opportnnities of

inftruftion,,
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inftru&ion, at the only feafon of life, in which they can

be properly improved.

We have the honour to be, with the higheft refpeft,

Gentlemen, your moft faithful,

and obedient humble fervants,

MANCHESTER,

Ottober 8, 1784.

Thomas Percival, M.D.

John Cowling, M.D.
Alexander Eason, M.D.
Edwood Chorley, M.D.

P. S. Our refpe&able colleagues, Dr. Mainwaring and

Dr. Mitchell, are abfent from Manchefter at this time.

Manchester Michaelmas Sessions, 1784.

The magiftrates of this county, aflembled in their gene-

ral quarter feflions at Manchefter, impreffed with the obli-

gations they are under, have directed the clerk of the peace

to give their public thanks to Dr. Percival, Dr. Cowling,

Dr. Eafon, and Dr. Chorley ; and to take care that their

letter lhall be printed and diftributed, fo that every part

of the community may receive the benefit of their falutary

admonitions, a Uriel attention to which is moft earneftly

recommended by the court. By order of the court,

James Taylor,

Deputy- clerk of the peace for the county of Lancafter.

ESSAT



ESSAY VI.

A

PHYSICAL IN Q_U I R Y

INTO THE

POWERS AND OPERATION

O F

MEDICINES:
Addrefled to the Literary and Philosophical Society,

of Manchester (a),

MEDICINES are the inftruments em-

ployed for the prefervation of health, or

the cure of difeafes : It muft therefore, be an

object of interefting fpeculation to the philofo-

pher, and of practical importance to the phy-

fician, to inveftigate the rationale of their action

on the human body. But there is no branch of

the healing art which is in itfelf more intricate

and obfcure ; nor any one that has undergone fo

many doctrinal viciflitudes. It would trefpafs too

(a) Inserted in the third volume of the Memoirs of

the Literary and Philofophieal Society.

much
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much on the time allotted for fuch difcuffions,

in this fociety, to enumerate the multifarious

hypothefes, which have been fupported by the

fucceflive fe&aries in phyfic, fince the days of

Hippocrates. On many of thefe I have animad-

verted in an Effay, publifhed near twenty years

ago (b). And I mall now only requefl your can-

did attention to a few obfervations, on the opi-

nions which are beginning to prevail in our

fchools ; and your permiflion to offer fome hints

towards the extenfion of our views., and the

methodizing of our experience, relative to this

curious and philofophical fubject

Anatomy has revealed the exquifite ftruc-

ture of our corporeal frame j and phyfiology has

taught us that, in its animated ftate, the organs

of which it is compofed are reciprocally con-

nected with, and delicately adjufted to each

other. The nerves, though productions of the

brain, apparently fimilar, are yet endued with

powers and fenfibilities widely diverfified. This

is evident to the moft fuperficial obferver, in the

feveral senses : And the nerves of every other

part of the body have probably, in like manner,

their appropriate faculties ; all adapted to dif-

tinft offices, but tending to one common end,

the health, fupport, and perfection of the animal

(I) Vol. I. Effay I.

nature.



OF MEDICINES. 303

nature. The minuteft agent, therefore, may

excite a movement capable of being propagated

to any part of the fyftem, or even through the

whole of it, by a fympathetic energy independent

and .far beyond the power of the primary inftru-

ment of motion. From thefe premifes it is

now generally inferred, agreeably to the limpli-

city which fubfifts in all the operations of nature,

" that a medicine is only the caufe of a caufe,

" according to the phrafe of the logicians j that

f« its proper action is confined to the nerves or

" fibres to which it is immediately applied ; that

" when received into the ftomach, after the firft

<c impreffion on the very fenfible coats of that

" organ, the nature of it is gradually changed,

" by the folvent powers of the gaftric juices

;

cc and that if incapable of being digefted into a

" mild and nutritious chyle, it is carried through

'} the inteftinal canal, and ejected as ufelefs and

" noxious to the body."

Error may be built on the bafis of acknow-

ledged, if only partial, truth ; and is then moft

fpecious in its form, and moft authoritative in

its influence on the understanding. But the

impofition ceafes when we extend our views.

And I fhall endeavour to fliew, that the operation

of medicines is to be meafured by a more en-

larged fcale than the foregoing hypothefis, or

any
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any other which now occurs to my recollection,

applies to it.

L Medicines may act on the human bo-

dy BY AN IMMEDIATE AND PECULIAR IMPRES-

SION ON THE STOMACH AND BOWELS, EITHER IN

THEIR PROPER FORM ; IN A STATE OF DECOMPO-

SITION } OR BY NEW POWERS ACQUIRED FROM

COMBINATION, OR A CHANCE IN THE ARRANGE-

MENT of their parts. The fympathy of the

ftomach with the whole animated fyftem is fo

obvious to our daily experience, that it cannot

require much illuftration. After falling and

fatigue, we feel that a moderate quantity of

wine inftantly exhilarates the Ipirits, and gives

energy to all the mufcular fibres of the body.

It has been known even to produce a fudden

and large augmentation of weight, after much

depletion, by roufing the abforbent fyftem

to vigorous action. Such power is peculiar

to living mechanifm ; and is properly deno-

minated, by phyficians, the vis medicatrix natura.

But apparent as is the fympathy of the ftomach,

the laws, by which it is governed, are very in-

fufficiently undeiftood : And we have hitherto

learned only from a loofe induction of facts,

that the nerves of this delicate organ feem to

be endued with diverfified fenfibilities j that

impreflions, made by the fame or different fub-

ftances, have their appropriate influence on

different
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different and diftant parts j and that the ftomach

kfetf undergoes frequent variations in its ftates

of irritability. A few grains of blue vitriol,

taken internally, excite inftantly the moft violent

contractions of the abdominal, and other muf-

cles concerned in vomiting. A dofe of ipeca-

cuanha, as foon as it produces naufea, abates

both the force and velocity of the heart, in its

vital motion ; and affects the whole feries of

blood veffels, from their origin to their minuteft

ramifications ; as is evident by the palenefs of

the fkin, under fuch circumftances, and by the

efficacy of emetics in flopping haemorrhages.

The head, when difordered with vertigo, fome-

times derives fudden relief from a tea Ipoonful

or two of aether, adminiftered in a glafs of water.

And I have known an inceffant cough to attack

the lungs, in confequence of the ftimulus of

a pin, which had been unwarily fwallowed. Of
the action of medicines on the ftomach, under

decompofition or recompofition, we have an

example, familiar to every one, in magnefia.

For this abforbent earth by neutralizing the

acid in the -prima via, acquires a purgative

quality, and at the fame time yields a gas of

great falubrity, as an antiemetic, tonic, and

antifeptic.

II. Medicines may pass into the course of

CIRCULATION, IN ONE OR OTHER OF THE STATES

Vol. II. X above
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ABOVE DESCRIBED
; AND, BEING CONVEYED TO

DIFFERENT AND DISTANT PARTS, MAY EXERT

CERTAIN APPROPRIATE ENERGIES. Chemiftry

furnifhes numberlefs cafes wherein fubftances

undergo changes, and put on new forms more

remarkable than can be effected by the digeftion

of the ftomach, retaining ftill the materia prima,

and being capable of refuming the original

arrangement of their particles, and confequently

their Original qualities. Now, a body altered in

its texture, by the digeftive organs, and carried

into the fyftem with the aliment, may by fuch

alteration acquire fpecific powers on particular

found or difeafed parts. Thus, if we fuppofe

cantharides to be changed in form and texture,

when mixed with the chyle, the lymph, or blood,

yet in that form and texture they may be pecu-

liarly adapted to excite ftrangury in the urinary

pafiages. Or, we may conceive that this new

modification of their corpufcles may again be

altered, and their original compofition reftored

by a fubfequent chemical change in the kidneys

;

an event not more fingular than the feparation of

urine from the blood, than the revival of a

metal, or the precipitation of a folvend from its

menftruum by elective attraction. The urinary

excretion feems to be defigned by nature to

carry off the recrementitious parts of the cir-

culating fluids. And it clearly fliews what

compositions,
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compofitions, and decompofitions take place in

the body. For it varies almoft every hour, both

in the ftate of health and of difeafe ; and the

lateritious, pinky, mucous, and other appear-

ances it exhibits, are the refult of chemical

changes, either in itfelf, or in the fluids from

which it is derived.

The lenfible qualities of any body are no cer-

tain criteria of its medicinal aftion. Peruvian

bark owes not its efficacy to bitternefs ; for

ftronger bitters are not poffened of its febrifuge

powers. Antimony, though infipid, is violent

in its operation on the nerves of the ftomach :

And yet, if applied to the eye, an organ

endued with equal fenfibility, it is entirely inert.

To what property in opium, capable of affecting

the external fenfes, are we to afcribe its narcotic

powers ? Or is there, in the grateful tafte of

faccharum Jaturni, any indication of a deadly poi-

fon ? But the inftances are numberlefs, which

may be adduced to prove the uncertainty of rea-

foning otherwife than from obfervation, con-

cerning the action of medicines, and the peculiar

fenfibility of different parts of our fyftem to their

impreflion. Following, therefore, experience

as our guide, let us notice fuch facts as may
elucidate the fubjeft before us. It is well known
that madder root carries its tinging quality to

the bones, affedting neither the fkin, the muf-

X 2 cles,
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cles, the ligaments, nor fat. Digeftion confe-

quently leaves this tinging quality unchanged;
or perhaps it is again recovered, when arrived

at the bones, by fome new arrangement of parts

produced by the chemiftry of nature (c). Extract

of logwood, taken internally, fometimes gives a

bloody hue to the urine. But the aftringency

of it does not, according to my trials, accom-

pany its colouring matter (d). I recollect no in-

ftance wherein the milk either of a nurfe, or of

an animal, was tinged with madder or logwood.

This affords fome prefumption that the pigment

does not fubfift, in its proper form, in the

blood ; but that it is recovered by a fubfequent

(c) The bones of the Canada Porcupine, during winter,

are of a greenifh yellow, owing, as is fuppofed, to the bark

of the pine on which the animal feeds in that feafon of the

year. See Pennant's Ardlic Zoology, p. no. N°. 42.

(d) It is faid the fruit of the Nopal, or Indian fig, on

which the cochineal is propagated, tinges the urine of thofe

who eat it, with a deep blood colour. The leaves of this

Ihrub are of a permanent and lively green ; and it is remark-

able that their juices are converted, by the concoftive organs

bf'the infeft which feeds on them, into a dye exa&ly fimi-

lar to that produced by the powers of vegetation in the

pulp of the fruit. Cartheufer obtained from the cochineal

a moderately aftringent fpirituous extract, amounting, in

weight, nearly to three fourths of the fubftance from which

it was prepared. Thefe fadts exhibit a ftriking analogy

between digeftion and vegetation, as the produces appear

to be the fame both in colour and quality.

change,
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change, in the difpofition of its conftituent par-

ticles. And if one fubftance ftain the bones,

bv being carried into contact with them, another

may, in a way analogous, produce in them fra-

gility or diffolution. In the difeafe termed by

the French ergot, and which, with apparent

reafon, is afcribed to the ufe of a fpecies of

unfound corn, the bones lofe the earthy matter

that enters into their texture, and become foft

and eafy to be broken. This effect is gradual,

and probably arifes from fome unknown quality

of the corn, which is either not fubdued by

digeftion, or refumed in the juices that circu-

late through the offeous veffels. A change in

the procefs of vegetation may communicate

a diffolvent power to an efculent feed. Muftard

acquires it by its natural growth, and is capable

of rendering even ivory itfelf foft and fragile.

How far it would produce fuch an effect on the

bones of a living body, if ufed as the chief

article of diet, we have no experience on ^which

to ground any fatisfactory conclufion. The
peafantry, in the mountainous parts of this

county, who live on oat meal, are peculiarly

liable to cutaneous eruptions. Thefe have fome-

times been afcribed to obftructed perfpiration.

But fuch obstruction is itfelf only a concomitant

effect of fome quality in the oat meal, injurious

to the fkin.

X 3 Sulphur
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Sulphur, whether externally or internally ufed,

produces a cure in the itch. In each way, there-

fore, we may prefume its operation to be fimilar.

But when taken into the ftomach, there can be

no doubt that it undergoes a change in the

'modification of its parts, and that it does not

circulate through the blood vefiels either in the

form, or with the properties of fulphur. Yet

when conveyed to the furface of the body, it

appears evidently to recover its original powers j

communicating its 'peculiar odour to the per-

' fpiration, tinging filver, and curing cutaneous

defcedations^J. The fame holds true of the

vitriolic acid, when adminiftered in large dofes.

It feems to acquire phlogifton in the animal

body, and to pafs off by the pores, as hepatic

air, or as volatilized fulphur. Even when given

to nurfes, it proves an effe&ual remedy for the

itch, both in them, and the children whom they

(e) Bishop Watson, in his Chemical Effays, warns

thofe who ufe cofmetic lotions containing ceruffe, to forbear

from them at Harrowgate, Moffat, or other places where

they drink fulphurated waters, " left they Ihould be in

" the ftate of the unlucky fair one, whofe face, neck, and

" arms were fuddenly defpoiled of all their beauties, and

f« changed quite black." Vol. III. p. 365. And his Lord-

fhip informs me, that there is an inftance mentioned in the

German Ephemerides, of a perfon who had taken fo much

elixir of vitriol, that his keys were rutted in his pocket, by

the tranfudation of the acid through his fkin,

fuckle.
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fuckle. Mercury, combined with fulphur into

an sethiops, has been generally regarded as inert.

But inftances have occurred, in which, under

this form, though accurately prepared, it 'has

produced falivation ; an evident proof of a che-

mical change in the aethiops, by which the mer-

cury was reftored to its priftine powers. Indeed

the fame reafoning may be applied to the fpecific

action of mercury on the falival glands, in what-

ever mode it be adminiftered (f). A ptyalifm is

fometimes produced by antimony. Dr. James

allured my friend Sir George Baker, that he

knew fix inftances of it, occafioned by his fever

powder, although he had left mercury out of its

compofition long before they occurred. But the

patients, thus affefted, had neither their teeth

loofened, nor their breath made offenfive.

Most perfons have experienced the effects of

afparagus on the urine (g). This takes place

(f) We have the concurrent teftimony of many au-

thors, that mercury has been found, reftored to its

original form, in the carious bones of their patients. Vid.

Joan. Farnel. cap. 7. Gabriel. Fallop. cap. 78. Joan

Languem, lib. I. epift. XLIII. Alex. Petrom. cap. 1.

lib. VI. Sec. Sec.

(g) Cabbage, efpecially that of the winter's growth,

impregnates water with a difagreeable fmell, fomewhat

fimilar to that which is communicated by afparagus. Yet, I

believe, cabbage is never known to taint the urine ; perhaps

from its having no chemical affinity with it.

X 4 very
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very fpeedily and ftrongly too, though a fmall

quantity only has been eaten. The fmell is

much more difagreeable than that of afparagus

itfelf. And as the odorous particles conveyed

to the kidneys muft be greatly diluted in their

paflage (even on the fuppofition of the retrograde

motion of the lymphatics, which does not feem

probable in a cafe fo invariable and uniform) f

mould conceive that a new combination of par-

ticles takes place in the urinary organs ; and

that the odorous part of the fecretion differs in

its form and quality, both from what fubfifted

in the chyle and in the blood.

There are certain 'medicines which, when

fwallqwed, quickly manifeft themfelves in the

difcharges, with fome of their original qualities.

Soap lyes, when taken in large quantities, ren-

der the urine alkaline and lithontriptic : And

the fame excretion becomes impregnated with

fixed air, if mephitic water be drunk freely.

A patient, whom I vifit at this time, has fix

grains of the Balfam of Tolu adminiftered to

him thrice every day ; and his urine is ftrongly

fcented, even by this fmall quantity. Fuller

afferts of the Balfam of Copaiba, Urinam odore

violaceo minime inficit; Mam vero Japore amaro

mbuit. Garlick afFefts the breath, though ap-

plied only around the wrifts. The milk of a

nurfe is, likewife, eafily tainted with it. A pur-

gative given to one who fuckles will fometimes

produce
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produce no operation on her bowels, if {he be

coftive, but a powerful one on the child at her

breaft.—But a ftill more convincing proof diat

there may be a renovation of the original qua-

lities of a body, after it has undergone the pro-

cefe of digeftion, and other fubfequent changes,

is deducible from thefe fads ; that butter is

often impregnated with the tafte and fmell of cer-

tain vegetables, on which the cows have paftured

;

that the milk of fuch cows difcovers no difagree-

able flavour ; neither does the whey nor cheefe

prepared from it. Now, butter is formed, firft

by a fpontaneous feparation of cream ; and

fecondly by a fermentation of it, that is, by a

two-fold and fucceflive new arrangement of its

elementary parts. By thefe changes, the origi-

nal offenfive materials in the food of the cow

feem to reafTume their proper form and nature.

After venaefedtion the ferum of the blood has

fometimes appeared as white as milk, whilft the

crafTamentum retained its natural colour. This

whitenefs hath been Ihewn to arife from olea-

ginous particles (not unaflimilated chyle) float-

ing in the circulating fluids (h) ; and may ferve

to explain a facl, recorded by a writer of good

authority, on the natural hiftory of Aleppo,

that " in certain feafons, when oil is plentifully

" taken, the people become difpofed to fevers

(h) See Hewfon on the Blood, p. 146.

" and
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" and infarctions of the lungs ; which fymptoms

"wear off by retrenching this indulgence fz'J."

Some years ago cod-liver oil was annually dif-

penfed, amongft the fick in our hofpital, to the

amount of fifty or fixty gallons. The tafte and

fmell are extremely naufeous ; and it leaves upon

the palate a favour like that of putrid fiih. This

remedy is moft falutary when it operates by

perfpiration ; and the fweat of thofe to whom it

is adminiftered, always becomes ftrongly tainted

with it. An oil of the fame kind forms no

inconfiderable part of the food of many northern

nations j and it is faid to penetrate and imbue

the deepeft recefles of the body (k).

In the Philofophical Tranfactions for 1750,

vol. I. part II. p. 295. Dr. Wright relates

an experiment, to prove that chalybeates do not

enter the blood. He forced a dog, which had

fafted fixty-fix hours, to fwallow a pound of

bread and milk, with which an ounce and a

half of green vitriol we.e mixed. An hour

afterwards he opened the dog, and collected from

the thoracic dii6t near half an ounce of chyle,,

which affumed no change of colour when the

(i) See Ruffel's Hiftory of Aleppo.

(k) Oil was formerly adminiftered in pregnancy, by Sir

William Hamilton, and other experienced phyftcians, to

promote eafy delivery : But modern theory has fuperfedcd

their obfervation and experience !

tincture
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tin&ure of galls was dropped into it j though it

acquired a deep purple from the fame tincture,

when one fourth of a grain ofJal mortis had been

diflblved in it. This experiment is ufually

deemed decifive in fupport of the theory, that

chalybeates exert their operations folely on the

ftomach j and that the vigour they communicate

to the fyftem arifes, exclufively, from their tonic

powers on the alimentary canal, and on the

fympathy of the ftomach with various other parts

of the body. I am not inclined to doubt either

the tonic action or the fympathy fuppofed ; but

I fee not that they preclude the immediate agency

of fteel on remote parts of the human frame.

For this remedy, in other forms capable of

being introduced into the circulation, may exert

confiderable energy, as deobftruent, ftimulant, or

aftringent. And the experiment adduced only

evinces, that it did not fubfift in the chyle as

a vitriol, qualified to ftrike a black colour

with galls. Neither does the calx of iron, nor

the glafs of iron pofTefs this power : Yet, though

changed, they are both capable of being reftored

to it. Perhaps, with equal reafon, it might be

prefumed, by one ignorant of chemiftry, that Jal

mortis contains no iron, becaufe it is not acted

upon by the load-ftone.

W ith the foregoing obJfervation of Dr. Wright,

I (hall contrail thofe made by the celebrated

Dr.
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Dr. Mufgrave, which are alfo recorded in the

annals of the Royal Society. " I inje&ed," fays

he, " into the jejunum of a dog, that had, for a

" day before, but little meat, about twelve

« ounces of a folution of indigo in fountain

" water, and after three hours, opening the dog
" a fecond time, I obferved feveral of the lac-

tf teals of a bluifh colour, which, on ftretching

" the mefentery, did feveral times difappear,

" but was moft eafily difcerned when the me-
" fentery lay loofe, an argument that the bluifh

" liquor was not properly of the vefTels, but of

" the liquors contained in it. A few days after

" this, repeating the experiment in another com-

" pany, with the folution of ftone blue in foun-

" tain water, and on a dog that had been kept

" falling thirty-fix hours, I faw feveral of the

" lafteals become of a perfect, blue colour within

" very few minutes after the injection. For they

" appeared before I could few up the gut.

" About the beginning of March following,

" having kept a fpaniel failing thirty-fix hours,

<c and then fyringing a pint of deep deco&ion of

« ftone blue with common water, into one of

" the fmall guts ; and after three hours, opening

" the dog again, I faw many of the ladteals of a

" deep blue colour, feveral of them were cut,

" and afforded a blue liquor, fome of the decoc-

« tion running forth on the mefentery. After

" this
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« this I examined the duftus thoracicus, (on which,

" together with other veffels near it, I had on

" my return made a ligature) and faw the recep-

" taculum chyliy and that duclus of a bluifli colour

;

f* not fo blue indeed as the lacteals, from the

s* folution mixing, in or near the receptaculum,

f{ with lympba ; but much bluer than the duclus

" uled to be, or than the lymphatics under the

u liver, with which I compared it, were (I)."

Stone blue is a preparation of cobalt, pot-afh,

and white lead ; which, being converted into

glafs, is ground into a fine powder. And if

fuch a fubftance can pervade the lacteals, we

may conclude that they are permeable' to other

bodies, befides thofe defigned for nutrition, and

capable of aflimilation with the blood. This ar-

gument, from analogy, receives great additional

force from the known fact that mercury, and

various other active remedies, may be conveyed

into the body through the abforbents of the fkin,

a fyftem of veffels, fimilar to thofe above-men-

tioned, in their ftrudture, ufes, and termination.

In a cafe of hydrocephalus internus, on which I

have lately been confulted, a child under one

year of age received, by fucceffive frictions, four

ounces, fix drachms, and two fcruples of the un-

(l) See Philofoph. Tranf. abridged by Motte, chap. IV.

part II. p. 76.

guentum
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guentum cceruleum fortius, between the eighth of

February and the feventh of April 1786: One

fcruple was adminiftered each time; the opera-

tion took up more than half an hour; and the

part, to which the ointment was applied, was

always previously bathed with warm water ; pre-

cautions which feemed to fecure the full abforp-

tion of the mercury (m). I mould not omit to

mention that the child recovered without any

fymptoms of falivation, and continues perfectly

well. Indeed I have repeatedly obferved, that

very large quantities of the unguentum cceruleum

may be ufed in infancy and childhood, without

affecting the gums, notwithftanding the pre-

difpofition to a flux of faliva, at a period of

life incident to dentition.

Whence is it that a medicine, fo irritating as

mercury, can be conveyed into the courfe of

circulation, when even milk, or the mildeft

liquors, if transfufed into the blood veflels, have

been found to produce convulfions and death ?

Is it that what paries by the lymphatics or lacleals

(m) Thirty-feven grains of calomel were given internally

during this fpace of time, at proper intervals, and in fixtcen

dofes. The cafe referred to occurred in London, and was

under the immediate direftion of feveral phyficians of emi-

nence. The ufe of mercury was adopted by my advice ; and

the eftimate of the quantity confumed, as made by the

apothecary, has been tranfmitted to me by G. H. Efq. the

father of the child.

is
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is carried into the thoracic duel:, and there mixed

with a large portion of the chyle and lymph, by

which its acrimony is fheathed and diluted, or

its chemical properties changed, before it enters

the mafs of blood ? For the abforbents of the

(kin, and of the interlines, fhould feem to

require a capacity to bear the ftimulus of thofe

extraneous bodies to which, in both fituations,

they are expofed.

III. Medicines introduced into the course

of circulation may affect the general con-

stitution OF THE FLUIDS ; PRODUCE CHANGES IN

THEIR PARTICULAR QUALITIES ; SUPERADD NEW

ONES ; OR COUNTERACT THE MORBIFIC MATTER,

WITH WHICH THEY MAY BE OCCASIONALLY

charged. By obfervations on the hemorrhages,

which have been fuftained without deftrudtion to

life ; from experiments made on animals, by

drawing forth all their blood ; and by a computa-

tion of the bulk of the arteries and veins (n) j

the mafs of circulating fluids has been eftimated

at fifty pounds, in a middle-fized man, of which

twenty-eight pounds are fuppofed to be red blood.

Fluids, bearing fo large a proportion to the weight

of the whole body, have affuredly very important

offices in the animal ccconomy. Endued with

the common properties of other fluids, they are

(n) Vid. Halleri Prim. Lin. feft. CXLIX.

fubjeft
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fubject to mechanical laws ;
being varioufly com-

pounded, they are incident to chemical changes;

and, as they are contained in a living vafcular

fyftem, their motions become fubject to the in-

fluence of nervous energy.

But the profecution of this fubjefb will exceed

the bounds of the prefent evening's difcuffion

:

And I mail referve, what I have further to ad-

vance upon it, to fome future meeting of the

fociety.

ES SAT



ESSAY VIL

EXPERIMENTS ON THE

SOLVENT POWERS of CAMPHOR;

AND OTHER

MISCELLANEOUS COMMUNICATIONS:

ADDRESSED TO DR. LETTSOM (d).

MANCHESTER, AUGUST J, I787.

IF you deem the following facts and obferva-

tions of fufficient importance to be offered to

the Medical Society, I truft they will be re-

ceived as a fmall tribute of my refpect for an

inftitution, into the fellowlhip of which I have

had the honour of being elected. I do not apolo-

gize for the brief and mifcellaneous form in

which they are delivered, not only becaufe T

have no leifure, at this time, for fyftematic com-

pofition, but becaufe I am perfuaded this mode of

(a) Inserted in the Memoirs of the Medical Society

of London, vol. II. p. 54.

Vol. II. Y communication
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communication is favourable to the advancement

of fcience. It has been adopted by the members

of feveral foreign academies, arid is fanctioned

by the authority of Lord Bacon, and the exam-

ple of Mr. Boyle. No objeft or event {lands

fingle and detached in the great frame of nature.

Each has its relations and dependencies, fimili-

tudes, contrarieties, and ufes, which a well-

informed mind can at once recognize, arrange

and purfue j and which increafing knowledge

may multiply to an extent beyond our prefent

powers of comprehenfion.

I. I do not recollect that the solvent power

of camphor, on refinous fubftances, has been

particularly noticed by medical writers. It feems

to be evinced by the following experiments,

which I communicate to you, becaufe the refult

of them may be applied to various pharma-

'

ceutical ufes.

Ten grains of myrrh were rubbed in a mor-

tar, with two grains of camphor, to which about

an ounce of pure water was added, by degrees.

The mixture was fmooth, and the fediment de-

pofited, after Handing two days, was not confider-

able, and was readily diffufible again by agitation.

Two grains of camphor were rubbed into a

powder, in the mortar ; to which an ounce of

pure water was gradually added, as in the former

experiment. No triture or agitation, as is well

known,

*
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known could effect either a folution, or an

uniform diffufion.

Two grains of camphor, and the fame quan-

tity of myrrh, treated in the like manner,

formed a compofition fufficiently fmooth and

equable.

As myrrh is a gummy refinous fubftance, it

is in fome degree mifcible with water: But in a

comparative trial, I found the union much more

imperfect than when camphor was combined

with it.

These experiments were fuggefted by the fol-

lowing incident, which lately occurred in my
practice. Having directed a compofition of

camphor and balfam of Tolu, in pills, for a

patient going a voyage on account of his health,

the apothecary acquainted me that he could nor.

form it into a proper mafs ; and that it liquified

like treacle. The experiment was afterwards

made in my prefence. At firft the two fub-

ftances would not incorporate, when rubbed

together ; and I fufpected that fome S. V. R.

had been ufed before, to promote their union.

But the triture being continued, a fudden com-

bination and liquefaction took place.

Camphor probably acts as an efTential oil, in

diffolving refin. When a compofition is required

of thefe fubftances, in a pilular form, it is ren-

Y 2 dered
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dered practicable by the addition of a fmall

portion of the coagulated yolk of an egg.

II. I have prefcribed, with confiderable

fucceis, to various patients, a mineral water,

which I believe is little known in England. It

fprings from the Hartfell Mountain, about

three miles north of Moffatt; and a very full

account of it is given by Doctor Horfeburgh, in

the firft volume of the Phyfical and Literary

EfTays. A lady, who had been making a tour

in Scotland, brought me a bottle of it, fome

time ago -

s but I did not examine it, till a cafe of

chronic haemorrhagy, attended by Dr. Eafon and

myfelf, fuggefted the trial of fuch a ftyptic re-

medy. The water appears to be a ftrong chaly-

beate, and to contain a portion of alum. It is

not unpleafant to the tafte ; and, in the dofe of

about a quarter of a pint, is grateful to the

ftomach. It relieves uneafy irritations, and

flight pains in that organ ; promotes digeftion

;

and abates flatulence, if taken before meals

;

and though acidulous in tafte, corrects acidity,

and does not even coagulate milk when mixed

with it. I have had experience of its efficacy

in profufe difcharges of the catamenia, in the

fluor albus, in dyfpepfia, in Jiruma, and other

diforders originating from a laxity of the fibres.

In fuch maladies, chalybeates have been long

employed ; and Boerhaave, you know, fpeaks
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of their virtues with enthufiaftic admiration,

averting that no medicine, either animal or

vegetable ; no diet , no regimen can produce

the effects, which are accomplished by iron.

And as I think the Hartfell Spa water is one

of the pleafanteft forms, under which this active

remedy can be adminiftered, with considerable

efficacy ; as the moft faftidious patients may be

prevailed upon to take it, when drugs are loathed

and neglected ; as it is much cheaper, as well as

Stronger, than that of Pyrmont, or Spa; and as it

bears carriage without injury, it promifes to be a

valuable acquifition. Its aluminous impregna-

tion, alio, adds to the medicinal powers which it

pofleSTes as a tonic, a fedative, and a Styptic.

There is often a morbid fenfibility and irritability

in the Stomach and frim<£ vi<e} which render the

office of digeftion uneafy and painful ; and create

an habitual difpofition to flatulence, and to flight

attacks of colic. Alum, as I have noticed in

a former work, is a valuable remedy under thefe

circumftances. And, combined with iron, by

the chemiftry of nature, its energy, as a ftyptic,

will doubtlefs be increafed.

III. I lately met with an inftance of

Tujfis Convulfiva, fucceeding the croup, in a

boy about three years of age. He was per-

fectly free from cough, when feized with the

Cynanche Tracbealis ; and hooped violently when

Y 3 that
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that diforder was removed. Are thefe two ma-
ladies of the fame genus ? In both there fubfifts

a fpafm of the mufcles of the glottis, occafioning

fymptoms of fuffocation ; and both are mod
effectually relieved by emetics, and antifpafmo-

dics, fuch as the flowers of zinc, James's powder,

and mufk.

Such a membrane, as is formed in the trachcea

arteria, is fometimes generated in the inteftines.

Lady A—i— G , aged two years, had an

aphthous fever, during which a few afcarides

appeared in her ftools. On this account, when

fufficiently recovered, me took a dofe of rhubarb

and calomel, which occafioned the difcharge of

fix or eight annular fubftances, refembling, in

figure, portions of guts, but evidently unor-

ganized. I found them to be nothing more

than gluten, fecreted probably by fome parts of

the alimentary canal, affected by the fever, with

aphthous inflammation.

IV. Various writers, particularly the poets,

have fandtioned the notion, that in the jaundice,

objects are painted on the retina of the fame,

colour, with that which tinges the external coat

of the eye. This I regarded, till lately, as a

vulgar error ; and endeavoured to Ihew, in a

Tre'atife on the Alliance of Natural Hiftory with

Poetry, that it is neither confirmed by experience,

nor confonant to reafon ; and that, in the worn:

cafes
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cafes of the jaundice now known, the fymptom

has no exiftence. But two inftances have lately

occurred, in the circle of my practice, which

clearly evince that the opinion has fometimes a

foundation in fact ; and that conclufions, drawn

even from a very general induction, may be

fallacious : For my obfervations were made with

attention, during a courfe of near twenty years.

The patients, now alluded to, were men of

middle age, who had lived intemperately, whofe

malady had proved obftinate, but whofe eyes

were not tinged with bile in an extreme degree.

Yet they were uniform in their teftimony, that

all white objects aflumed a yellow call j and that

this hue was deepeft on their rifmg from bed in

a morning.

V. A few years ago, a gentleman confulted

me about the ftate of his eyes. He had for a

long time felt an uneafy fenfation, whenever he

viewed any fquare object ; and this malady was

then fo much increafed, that, in playing at whirl,

he was under the neceffity of holding the cards

near his eyes, to preclude the fight of their

angular points. The pupil of each eye was

remarkably contracted, and the tunica albuginea

flightly inflamed ; yet a moderate light was borne

without uneafinefs. Vifion was fufficiently dif-

tinct, at all ordinary diftances j but I fufpected

that the field of it was extremely limited j and

Y 4 that
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that the patient, in viewing a quadrangular objedt,

when near, might poflibly meafure it by a muf-

cular exertion of the organ, which gave pain. But

of this he did not appear to have any perception ;

nor could he recoiled the date, or account for

the origin of his diforder. He was not a fanciful,

or hypochondriachal man; nor did the complaint

feem to depend on the ftate of his ftomach.

Some odd aflbciation of ideas, perhaps, at firft

gave rife to it. The gentleman lives at a dif-

tance from Manchefter and having been only

once confulted by him, I am unacquainted with

the termination of this fingular malady.

ES SA1

\



ESSAY FILL

MEDICAL CAUTIONS and REMARKS

;

PARTICULARLY RELATIVE TO

PULMONARY DISORDERS^;.

ne qvid falsi dicere audeat j ne quid

veri non audeat.

Cicero.

SUCCESS in the alleviation, or removal of

pain and ficknefs, is fo pleafing to humanity,

that it is always recorded with fatisfadlion, and

received with applaufe. We cannot wonder,

therefore, at the numerous recitals of it in the

annals of phyfic ; whilft difappointment is rarely

mentioned, and error is affiduoufly concealed.

Tet though the profeflbrs of the healing art are

acknowledged to hold the firft rank in erudition,

they have affuredly no claim to infallibility ; nor

does it imply difparagement to affert, that the far-

ther their knowledge and experience are enlarged,

(a) Inserted in the Memoirs of the Medical Society

of London, vol. II. p. 288.

the
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the more they will perceive and lament the im-

perfection of fcience, and the inefficacy of medi-

cine. Credulity is often fucceeded by fcepticifm;

and the young phyfician, who repeatedly feels

his benevolence fruftrated, and his confidence

deceived, may be tempted either to relinquifh

his profefiion, or fordidly to purfue it, for the

emoluments only which it yields. A candid

avowal of fimilar mortifications, by thofe who
are more advanced in practice, would tend to

fatisfy the mind, to reftrain unreafonable ex-

pectations of fuccefs, and even to promote it

powerfully, though indirectly, by pointing out

the way in which it is not to be attained. Many
of the principles of phyfic may be deemed

demonftrative j but the application of them refts

on no other evidence than probability. In dif-

ferent cafes this evidence varies in degree ; and

we are juftified in acting according to that degree,

which every individual cafe affords. The fame

obfervation may be extended to politics and

morality ; fciences which are often clearly under-

ftood in theory, but egregioufly mifufed in the

conduct of life. In the ftudy of the human

frame, either corporeal or mental, we proceed

analytically, difTecting the feveral parts of which

it confifts, and difcriminating their properties,

relations, and dependencies. But it is by the

contrary procefs that we form maxims of beha-

viour,
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viour, mora] judgments, and therapeutic rules.

And it fometimes requires the moft comprehen-

five knowledge, united with the acuteft difcern-

ment, to deduce juft conclufions from premifes

at once intricate and multifarious. As the phi-

lofopher and politician therefore may, without a

blufh, confefs their miftakes concerning characters,

actions, and events ; fo the phyfician ought to in-

dulge no apprehenfion of doing injury to his own

reputation, or to that of another, by revealing, on

proper occafions, profeflional difappointments.

Csefar has related the faults committed by him, in

the wars of Gaul. Frederick the Great, of Pruf-

fia, has followed this noble example of candour

and public fpirit : And Hippocrates, who, as a

benefactor to mankind, ranks higher than either

of them, records a dangerous error into which

he had fallen, that his cotemporaries and pofte-

rity might guard againft it(b). But without

pleading further arguments or authorities, I fhall

lay before the . Medical Society a few cautions

(b) ASuTuRisfe deceptum effe Hippocrates memorise

tradidit, more fcilicet magnorum virorum, et fiduciam magna-

rum rerum habendum. Nam levia ingenia, quia nihil habent,

nihil fibi detrahunt. Magno ingenio, multaque nihilominus

habituro, convenit etiam Temper veri erroris confeflio ; prse-

cipueque in eo minifterio, quod utilitatis caufa pofteris tra-

ditur ; ne qui decipiantur eadem ratione, qua quis ante de-

ceptui ell. Celf. lib. VIII. cap. 4.

and
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and remarks ; afiured of indulgence in that

freedom, which is warranted by good intention,

and the love of truth.

A physician of probity will feel himfelf

accountable for the omiffions, as well as com-

miffionSy which may occur in the courfe of his

practice , fince fuccefs or dfappointment, re-

covery or death, may be the refult of the one,

as well as of the other. Several years ago 1

attended a gentleman, labouring under a perip-

neumony. He was very corpulent, and the

difficulty of breathing and inflammatory fymp-

toms required immediate vensfection. The fur-

geon, though a man of fkill in his profeflion,

twice attempted, without effect, to open a vein

in the arm. He then bound up the other arm ;

but juft as the point of the lancet was applied to

make the orifice, the patient ftruggled a few

feconds, and expired. The ufual means of re-

ftoring animation were tried to no purpofe ; and

I was fhocked with the information, commu-

nicated too late, that the gentleman had always

a ftrong dread of phlebotomy ; to the terrors of

which operation, life, in this inftance, was pro-

bably facrificed. So melancholy an example,

I truft, will ever make me attentive to inquire

into the feelings and emotions of my patients,

in critical circumftances, as well as into the

fymptoms of their difeafes.

Whenever
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Whenever bleeding is thought expedient, in

delicate and debilitated fubje£ts, which it is too

often fuppofed to be, in cafes of pulmonary con-

fumption, if great timidity prevail, it ought to

be deemed a fufficient contraindication. I have

feen a rigor of feveral hours continuance, and

extreme proflration of ftrength, fucceed the lofs

of only two ounces of blood, in a lady, who

dreaded the lancet, though ftie affected to fub-

mit to it with magnanimity. Indeed this very

effort might contribute to the injury, by being

too great for her feeble frame of mind and body.

The like obfervation may be applied to the uie

of voyages in this malady. Such a mean of

cure fhould only be recommended, when there

can be full confidence that the patient is equal to

the fatigues, and not dilpofed to be affected by

the terrors of it (c). On the fame grounds of

reafon and humanity, long and painful journeys

to

(c) It has lately been afferted, by Doctor Carmlchael

•Smyth iu his account of the effecls of fwinging, that the

fea air is prejudicial to the hedtic and confumptive, and even

to thofe who have any tendency to fuch Complaints. In

fome inftances my experience has been confonant, in others

contradictory to his obfervation. The truth is, Phtbiji;

puhncnalii attacks very different conftituriens, and originates

from different caufes.

WjBeh labouring under a dyfpnceaj many years ago,

the cor.fequcnce of an haemoptoe, I went to Scarborough for

the benefit of the fea air. Riding on the beach always

irritated
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to Briftol, Matlock, and other places of refort,

are to be adopted with caution. Change of air

and of place is often ufeful in this complaint j

and I have generally obferved it to be molt fuc-

cefsful, when the Medicina mentis has been the

principal object of it. There is a languor, an

impatience, and irritability, attendant on fuch

invalids, which is wonderfully alleviated by the

charms of variety, and the foothing influ-

ence of rural fcenery. When a journey there-

fore is directed, the patient flhould make fre-

quent flops, and reft feveral days at once,

in fuch falubrious fituations, as furnifh com-

fortable accommodation, and pleafing views

of nature. A plan like this is perfectly com-

patible with that gentle, moderate regimen

of diet and of phyfic, which experience in-

ftructs us to be moft appropriate to the feve-

ral ftages of the phthifis pulmonalis. The extreme

antiphlogiftic method of treatment, I have often

obferved to aggravate the fufferings of the

patient, and to accelerate his death. In this

malady, inflammation is, perhaps, only an occa-

Irritated my lungs, and increafed the difficulty of breath,

ing. I could fenfibly perceive the acrimony of the va-

pours which I infpired. But on the hills near Scarborough,

and on any fituation where the peculiar odour of the fhore

was not perceptible, 1 felt refrefhment from every breeze

which blew from the ocean.

fional
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fional concomitant; for the tubercles, in the

cellular fubftance of the lungs, are found to be

of a whitifh colour and cartilaginous hardnefs, and

to remain folid till they attain a certain fize:

Matter then begins to be formed in their centre

:

As they grow larger, fuppuration advances, till

they are converted into 'vomica ; but thefe retain

their white colour and hard texture; and no blood

veffels are to be feen upon them, even when

examined by a microfcope, after, injecling the

lungs from the pulmonary artery and \€m(d).

The ingenious phyfician, to whom we are in-

debted for fo interefting an inveftigation, hath

however informed us, 'that tubercles, when of a

certain bulk, and vomica alfo, render the por-

tion of the lungs contiguous to them red, fome-

times hard, impervious to air, and confequently

unfit for refpiration. In the ftate defcribed,

local inflammation certainly fubfifts ; yet from

long and extenfive experience I have found, that

it does not often manifeft itfelf in the humid

climate of Lancafhire, by fuch paroxyfms of

genuine peripneumonic fever, as require venaefec-

tion, or the more aiftive refrigerant medicines.

The degree of he&ic heat is a fallacious criterion

of the propriety of blood-letting ; and I have ob-

ferved it to be generally augmented by that eva-

(d) See the valuable extrafb from Dr. Stark's manu-
script. Medical Communication:, vol. I. p. 390.

cuation.
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cuation, when the patient is of a ftrumous habit;

when the hair falls off, the nails grow rapidly,

and a considerable wafting of the flefh and

ftrength prevails. Under fuch circumftances,

alfo, I have felt painful difappointments in the ufe

of nitre j the effects of which, as a febrifuge,

can only be afcertained by thofe, who have had

opportunities of attending to its fubfequent, as

well as immediate operation. A youth in my
family, fome time ago, had all the fymptoms

of a true hectic; and as I then entertained

a favourable opinion of this remedy, I re-

peatedly adminiftered it to him in the dofe of

fifteen grains. The pulfe was ufually reduced

by it from one hundred and ten, to ninety ftrokes

in a minute, for the fpace of about a quarter of

an hour; that is, whilft the ftomach remained

fenfible to the fedative powers of the fait. But

a re-action foon fucceeded in the fyftem, and the

pulfe was frequently quickened to one hundred

and thirty vibrations, continuing in the accele-

rated much longer than in the retarded ftate;

and always fuffering a permanent diminution of

ftrength. In cafes of this kind, certain medi-

cines of the tonic clafs prove eventually anti-

phlogiftic. A young lady, aged fixteen, nearly

related to me, was, in the fpring of 1785,

affected with pulmonic complaints, which threat-

ened a phthifts. As they were accompanied

with
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with great languor and debility, I gave her a

folution of twelve grains of" myrrh, every fix

hours, in a faline effervefcing draught, marking

the elfecl on the pulfe with anxious attention.

I ihall tranfcribe from my notes only the firft

oblervation which I made, becaufe each fubfe-

quent one was fimilar in refult. April the 20th,

half paft feven o'clock in the evening, pulfe

one hundred and twenty, feeble : the draught

adminiftered. Ten minutes before eight, pulfe

ninety-eight, ftronger and fuller; half paft

eight, pulfe one hundred. By perfeverance

in the ufe of this remedy, and other auxiliary

means, the young lady happily recovered her

health and ftrength. Camphor has been juftly

recommended in the phlhifis pulmonalis ; but

fhould be given in fuch fmall doles, as not to

offend the ftomach. It combines perfectly with

myrrh ; and notwithstanding its fuppofed heating

quality, perhaps acts rather as a fedative than

ftimulant on the arterial fyftem, as feems to be

evinced by the following curious fadtA commu-
nicated to me by my late friend Dr. Dobfon.
l

- In June, 1780, three drachms of camphor

were adminiftered to a maniacal patient, in dofes

of one fcruple, within the fpace of twenty -four

hours. The pulfe was reduced from eighty to

feventy ftrokes in a minute, and the mania was

Vol. II. % mitigated
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mitigated. The fucceeding day, the fame quantity

was given in twelve hours : Profufe fweatings and

great itching enfued j the pulfe funk to fifty-five;

and the mania was cured." In the treament of pul-

monic diforders, parcicular attention fhould al-

ways be paid to the reciprocal fympathy, which

fubfifts between the ftomach, the lungs, and the

heart. Whatever occafions an agreeable fenfation

in the organs of digeftion, and at the fame time

gives a gentle degree of tone to them, will tend to

abate the velocity of the pulfe, and to check the

violence and frequency of coughing. Porter, on

thefe accounts, often proves a grateful and falu-

tary beverage ; and affords peculiar fupport and

refrefhment under colliquative fweats (^J. But

we cannot, from the fenfible qualities alone of

the fubftances to be adminiftered, afcertain their

operation on this delicate organ, liable perhaps,

in fuch affections, to peculiar and anomalous

feelings. Indeed the action of moft medicines

on the human body is rather relative than abfo-

lute; and cooling or heating, fedative or ftimulant

are, in many instances, convertible powers, when

applied to different maladies, or to diverfified

(e) The colliquative fvveats, of die phthifis puhnonalis, are

much alleviated by the ufe of a calico waiftcoat or fhirt,

which has been fteeped in a flrong decoftion of the bark.

It Ihould be well dried, and daily renewed.

ftates
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ftates of the nervous fyftem. A gentleman of

rank, in this county, was fuppofed to be in an

advanced ftage of what is termed a galloping

confumption, .having an inceffant cough, an ex-

pectoration apparently purulent, continued heats,

and night fweats. Yet his cure was accomplifhed,

by giving wine whey copioiffly, and by ad-

miniftering larsje dofes of fait of hartlhorn with

fpermaceti. A very low regimen had been

directed by his phyficians. The cordial one was

adopted by degrees, and with a cautious ob-

fervance of its effects ; which happily proved to

be a progreflive abatement of the fever, cough,

and fpitting, a gentle fit of the gout, to which

the patient had formerly been fubject, and the

perfect re-eftablilhment of his healfh.

In a curious fact, recorded by Dr. Mead,

there appears to have been an interchangeable

relation between lunacy and the phthijis pulmo-

nalis the latter being cured by the acceffion of

the former malady, and recurring as foon as the

brain was reftored to its natural functions (f).

I have

(f) S 1 n c e this paper was written, the following intereft-

ing fatt has occurred in my practice. Mr. C—'s daughter,

aged nine years, after labouring under the fymptoms ofphthijis

fulmonalh four months, was affected with unufual pains in

her head. Thefe rapidly increafed to fuch a degree, as to

occafion frequent fcreamings. The cough, which had before

% z been.
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I have received authentic information of a ftate

of fatuity, fubfifting from infancy, and nearly

approaching to ideotifm, that, after thirty-four

years, terminated in a confumption of the lungs

;

towards the fatal clofe of which, the patient dif-

played a degree of intellectual vigour, aftonifhing.

to her family and friends, and not lefs fo to a

learned and judicious clergyman, who vifited her

officially, and who communicated thrs account

to me. Indeed, in a true hectic fever, the men-

tal powers are generally in a ftate of improve-

ment ; and it is the lively perception of it, which

probably excites thofe emotions of hope, that

afford fuch feafonable fupport and confolation

to the fufferer. Whereas imbecility of mind,

when not accompanied with torpor, is always

characterized by dejedtion and defpair,

The pathology of the pulmonary confumption

is not yet afcertained, as will appear from a

review of the difcordant opinions of numberlefs

writers, from the time of Hippocrates to the

prefent period. The following propofitions may,

been extremely violent, and was attended with Hitches in the

breaft, now abated ; and in a few days ceafed almoft entirely.

The pupils of the eyes became dilated ; a Jlrabifmus enfued

;

and, in about a week, death put a period to her agonies.

Whether this affecYion of the head arofe from the effufion of

water, or of blood, is uncertain ; but its influence on the ftate

of the lungs is worthy of notice.

perhaps.
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perhaps, lead to a more fuccefsful .investigation

of this interesting fubject.

Consumption, when it originates from what

is termed a fevere cold, is generally preceded

by a catarrhal inflammation and fever.

This fever fubfides, but the cough continues ;

tubercles are formed j and a different fpecies of

fever, or the true hectic, takes place. 4

The progrefs to this fecond ftage is frequently

fo flow and gradual, as not to be much noticed.

Yet the hectic fymptoms, when they occur, are

more violent ; the proftration of Strength, ma-

rafmus, colliquative fweats, and diarrhea, ad-

vance with greater rapidity, and terminate fooner

in death. In fuch cafes the patients are generally

of a ftrumous habit.

Tubercles and vomica, probably constitute

the characteristics of the diforder in every form

;

and in their action they feem to bear fome flight

analogy to the ulcers, or gangrene of the throat,

in the angina maligna. They produce a con-

tamination of the parts which are contiguous to

them ; excite inflammation in the lungs, and a

local difpofition to fphacelus ; generate a purulent

matter, often of an acrimonious quality ; and

deftroy the vital energy by a fever of a peculiar

type.

In the treatment of hamoptyfis, the anti-

phlogistic plan is now generally adopted in moft

Z 3 parts
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parts of England. And during the incipient

ftage of the diforder, when the inflammatory

diathefis commonly prevails, much injury may
be done by heating ftyptics and rough aftringents.

But during its progrefs, the type is often changed.

And many cafes occur, which, even in their

commencement, indicate great laxity of the folids

and tenuity of the fluids. Under fuch circum-

itances, venasfection, nitre, and the debilitating

clafs of medicines, are highly improper, though

great authorities have fandlioned their ufe with-

out fufficient difcrimination. When the difcharge

of blood has continued lbme time, a new ftate

of the fyftem is induced j the heart and arteries

feem to lofe their due degree of tone; an in-

creafed irritability takes place in the ruptured

veffel, and in thofe which are contiguous to it

;

and thus the impetus of the circulation is par-

tially augmented, with a diminution of its gene-

ral energy. Remedies, therefore, which roufe

the vital powers, and excite an equable action in

the vafcular fyftem, are clearly indicated. A
blifter, applied to the back, has flopped a

naial haemorrhage. Wine, drunk to intoxication,

has cured both hematuria and hamopyftst when

other means have failed. And the following

fact proves the efficacy of opium, in the malady

under confideration. Mrs. , when about

thirty-eight years of age, was attacked with an

hxmoptoe.
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bxmoptoe. It was fuppofed to originate from

violent retchings ; and was afterwards increafed

by clofe confinement, and long attendance on

a fick child. The quantity, difcharged from the

lungs, w^s from fix to ten ounces daily, during

the fpace of more than two months. All the

ufual means of relief proving ineffectual, and

her flefli and ftrength declining rapidly, the trial

of opium was recommended and happily adopted.

She began with taking a grain of thebaic extracl:

every twelfth hour; and by degrees increafed

each dofe to ten grains, fo that for a long time

Hie had a fcruple of opium adminiftered to her

daily. The haemorrhage quickly abated after

the commencement of this courfe, and, by per-

feverance in it, ceafed altogether. But on any

omiflion of the ufe of opium, ihe was threatened

with a recurrence of the diforder ; and ihe has

been neceflitated to continue the remedy for nine

years. At this time, Auguft 1787, fhe takes

teri grains every twenty-four hours.

The ufe of the -pediluvium in haemorrhages has

often been recommended ; but with a reftridlion

that its temperature ihall not exceed ninety-fix or

one hundred degrees of Fahrenheit's thermometer.

This prohibition is not well founded, if a ftimu-

lant be required. When I have occafion to

bathe my feet, for the head-ach, the water, which

I ufe, is generally as hot as I can bear it to be

;

Z 4 an4
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and the fenfation which it firft produces, is that

of univerfal chillinefs, attended with rigor. A
glow of warmth fucceeds, and afterwards a gen-

tle perforation ; but the addition of more hot

water renews, in a (lighter degree, a momentary

feeling of cold. It is obvious, that fuch an

operation would be favourable in fome cafes of

hemorrhage. How is the chilling fenfation to

be explained ? Does the partial ftimulus of

heat, like that of cold, contract, in its firft

operation, the fmall cutaneous vefTels ?

In America, the treatment of hamoptyfis widely

differs from that which is practifed in this

country. Dr. Rufli informs me, that common

fait is the remedy univerfally employed ; that it is

adminiftered in large fpoonfuls, in a dry form

;

and that its falutary effects are fudden, and for

the moft part certain. In a letter, dated Phila-

delphia, February 16, 1788, he fays,

« I am forry to find that you entertain a

« fingle doubt of the fafety or efficacy of com-

" mon fait in hamoptyjis. I could fend you

" above a hundred cafes that eftablifh both.

« My own would be one of them. On the

" fecond of April, 1786, I was feized with this

" diforder. It came on in the middle of the

" night, and for a while was attended with alarm-

« ing fymptoms. I took a table fpoonful of

<f fine Liverpool fait, and immediately the

" hemorrhage
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K hemorrhage was checked. It excited a burn-

" ing fenfation in my throat, that gave me fome

« pain but this pain was probably part of the

ct remedy the fait, afforded. To prevent a re-

" turn of the diforder, as my pulfe was full, I

u loft ten ounces of blood, and lived a few

" weeks on a vegetable diet. After this I took
cc red bark, from which I derived great benefit,

tc and have never fince had the leaft return of

" b<emoptyJis"

Salt is frequently applied, in this country,

to external wounds as a ftyptic. In fpittings

of blood, therefore, which originate about the

fauces, it may act in the fame way. But fuch

are not the cafes to which Dr. Rufh refers ; and

fo judicious and experienced a phyfician could,

not miftake the lpurious, for the genuine h<e-

moptyfts. Whether the American practice be

adopted amongft us or not, we mail, at leaft,

be warranted by it to urge more circumfpe&ion

and difcrimination, in the ufe of phlebotomy and

refrigerants (g).

?he <

(g) The adion of alimentary fait, and of nitre, in large

dofes, is very powerful. In a Angular worm-cafe, recorded

by Dr. Heberden (fee Medical Tranfaftions, vol. I. p. 54.)
two pounds of common fait, diffolvcd in two quarts of
fpring water, were taken within the fpace of an hour.

Great oppreffion of the ftomach foon occurred. Sicknefs,

vomiting,



346 MEDICAL CAUTIONS.

The Publication of this Essay, in the Memoirs of

the Medical Society, occafioned fome Inqui-

ries, from a very ingenious Physician, concern-

ing the Subjecl of it ; to whom the following

Answer was returned.

THE young lady, whofe cafe is briefly de-

fcribed in the Memoirs of the Medical Society,

vol. II. p. ^97, (p. 336 of the preceding Eflay)

had no ftrumous difpofition. The ufe of myrrh

was continued> many weeks : Geftation was daily

vomiting, purging, fweating, rawnefs and forenefs of the

alimentary canal, thirft and ftrangury enfued. But thefe

diftrefling fymptoms were of fliort continuance. In June

1780, an elderly gentlewoman took about an ounce of

nitre, diflblved in warm water, inftead of Glauber's falts.

The cefophagus, cardia, and itomach, were almoft inftantly

affefted with fevere pain. In a few minutes flie perceived

the miftake which had been made. A fpocmful of fweet

oil was given ; and afterwards repeated draughts of cha-

momile tea were adminiftered. Vomiting enfued ; and fhe

difcharged a considerable quantity of ftrongly coagulated,

and very ponderous phlegm. The next day I was confulted,

but did not fee her. The pain in her ftomach remained.

She had a conftant naufea, and felt great languor ; but had

neither rigor, fweating, loofenefs, nor increafed difcharge

of urine. Demulcent diet, and a cordial and anodyne

mixture foon reftored her health.

emploped



MEDICAL CAUTIONS. 347

employed, when the weather admitted of it : She

often drank porter, at her meals: light animal

food was allowed : She was fent into the country,

near Manchefter ; and afterwards to a friend's

houfe, on the banks of the Merfey, diftant only

a few miles from the fea. At this time the

Peruvian bark was adminiftered in the form of

pills, combined with a little rhubarb and fait of

tartar, on account of the weaknefs and acidity

of her ftomach.

I have read, with attention and fatisfaclion,

your account of a cafe of phthifis pulmonalis, in

the London Medical Journal of 1788. But I

cannot concur with you in opinion, that debility

is to be confidered, iblely, as the proximate

caufe of this formidable difeafe
; though it is fo

univerfally a concomitant, as to render the anti-

phlogiftic treatment, in many cafes, unwarrant-

able, when carried to any extent. Yet I am
perfuaded the fymptoms may be fuch, as to in-

dicate venaefection. And I have feen inftantanc-
1 4

ous relief, obtained from it, when fevere ftitches

have occurred, and the patient has been in a

ftate oidyfpnza, threatening fuffocation. The wafle

of the fluids not being proportionate to that of the

folids, and the action of the heart being much
diminifhed, a plethora feems to be the neceflary

confequence, which nature often attempts to

remedy by fweats or diarrhcea. Bleeding may,

therefore,
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therefore, be occafionally expedient, to reftore

the equilibrium between the circulating fluids,

and the powers of the vafcular fyftem. But I

believe this expediency may, for the moft part,

be confined to particular emergencies ; and that

the fame falutary end may be more effectually

and permanently attained, by fuch means as

augment the vital energy. The tonics, how-

ever, which are employed, fhould be fuch only,

as ftimulate in the gentleft degree, otherwife

the contractions of the heart will become quicker

inftead of ftronger, the circulation through the

lungs will be rendered more imperfect, and the

vital powers will fuftain a lafting injury.

If it be true that the fweats, in the phthifis

pulmomlis, are efforts of nature, to obviate the

proportionate fuperabundance of the fluids, it

will follow that they fhould not entirely be re-

trained. Indeed they are the crifis of the nocturnal

fever, which occurs. And when the patient

rifes from his bed fo early, as to anticipate their

coming on, he will experience a fubfequent

aggravation of his mod diftrefling hectic fymp-

toms. A diarrhoea will alfo be the probable

confequence, which waftes the ftrength more

than the moft profufe fweatingsj not only by

carrying off what fhould be converted into nutri-

ment, but by producing an atonia of thofe organs,

whofe integrity is effcntial to the vigour of the

body
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body. We fhould be iblicitous, therefore,

to moderate rather than to fupprefs the cu-

taneous evacuations : A bifcuit fteeped in

wine, a draught of porter, or a dofe of the

lolution of myrrh, now fo generally ufed, will

often iucceed, when adminiftered at the com-

mencement of the perfpiration : And after it has

continued gently, for fome time, the patient

may change his coverings j rife from his bed

;

and he will thus find himfelf rather refrefhed

than debilitated by the perfpiration.

A RECOMMENDATION of WINE, in the pullTlO-

nary confumption, will be alarming to many

practitioners. But let it be recollected, that it

is the moft efficacious antiphlogiftic, in the burn-

ing fever of the angina maligna ; and that the

flomach is familiarized to its ftimulus, by the

daily habit of drinking it at our meals. When
it is adminiftered however to phthifical patients,

the moft accurate attention mould be paid to its

effects on the pulfe. Experience will then be

our guide, and I believe, if the ufe of it be con-

fined to the period of languor, which always

fucceeds the pneumonic pyrexia, we fhall do

good, without incurring the rifque of injury.

I have lately had, under my care, a lady, who
has been long fubje£t to hcemopyfis, and whofe

lungs are fo delicate, that (he fuffers a relapfe,

whenever /he breathes a clofe warm air, for any

length
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length of time. She has ftrictly confined herfelf,

many years, to a vegetable diet ; and finds that

even a flight indulgence in animal food occafions

a confiderable degree of fever, and fometimes

a frefli hamoirhage. But fhe drinks daily, with

advantage, feveral glaffes of red port wine. Rhe-

ni£h, or old hock, mixed with Seltzer water,

forms a pleafant, cooling, and tonic beverage,

in hectical diforders. Though I have objected

to the ufe of nitre, in the paper before referred

to, the faline mixture, efpecially when given in

the ftate of effervefcence, is highly falutary, in

the febrile paroxyfms of pulmonary confumption.

It produces a grateful fenfation in the ftomach,

and is fedative, without being debilitating.

Myrrh may very commodioufly, and with good

effects, be conpbined with it. Indeed I regard

this remedy as the moft ufeful, which modern

practice has adopted in consumptions. Yet when

the Rev. Dr. Griffith firft communicated to me

the MS. of his father concerning it, before his

Work on Hectic and Slow Fevers was publilhed,

I entertained many doubts of the propriety or

even fafety of adminiftering it. And befqre I

ventured to follow fo novel a practice, I con-

futed Sir John Pringle ; whofe letter, on the

occafion, I happened to look into, a few

days ago. " As for Dr. G's publication, it

« was certainly with Sir George Baker's ap-

" probation
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« probation and mine ;
though for my part I

" had no experience of his medicines, and fhould

" never, from theory, have prefcribed them.

« But as the author was believed to be an honefl

« man ; and as I have more regard to experi-

" ence, and the obfervations of old and plain

" phyficians, than to my own fpeculations, I

• c made no difficulty in giving my advice, for

" the publication of this little book."— This

paragraph I copy, as a pleafing proof of Sir John

Pringle's candour, and as an example worthy

of imitation by thofe, who are wedded, from

long habit, to the antiphlogiftic treatment of the

pulmonary confumption.

In a paper communicated to Dr. Duncan,

and inferted in the Meclical and Philofophical

Commentaries, vol. V. p. 166. I have recom-

mended the flowers of zinc, in the diforder now

under our confideration : And this remedy,

though a powerful tonic, neither increafes heat,

nor quickens the vibrations of the pulfe.

Near twenty years ago, in a confultation

which I had with my late excellent friend Dr.

Fothergill, on the cafe of a delicate young lady,

labouring under the fhtbifis pulmonalis, I remem-
ber he recommended the Buxton waters to her.

I objected to the ufe of them, on account of

their heating quality, and he was much fur-

prized, on being aflTured by me, that they railed

my
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my pulfe from eighty to a hundred and nine vi-

brations in a minute, when taken in a full quantity.

But experience has now convinced me, that

many medicines, ufually denominated heating,

are adminiftered with advantage, in fome ftages

of pulmonary confumption. And as the Bux-

ton water might be Angularly ufeful in cafes,

that originate from intemperance, in which the

ftomach and liver are affected, in conjunction

with the lungs, and the patient would fink into

a ftate of languimment and defpondency, by the

fudden and total difufe of what is cordial, I have

propofed the following queries to a judicious

practitioner of the place. " Have you feen the

Buxton water ufed, in the hectical period of

phthifis pulmonalis ?—What have been its effects ?

—Have you tried it in the more fpurious pul-

monary confumption, arifing from ebriety ?—
"What have been its effects under fuch circum

fiances ?"

The anfwer, which I have received, is, in

fubftance, as follows. " In all the cafes, which

tc have fallen under my obfervation of genuine

« phthifis, and in all the ftages of that diforder,

« the Buxton waters have appeared to me to

« be injurious. On the contrary I have feen the

" beft effects produced by them, in various

" cafes, where the ftomach has been impaired by

" ebriety where the liver has been affefted

;

« and
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« and a bad cough has attended, together with

« a copious and even purulent expectoration.

« Such cafes I have, again and again, feen won-

« derfully relieved by the ufe of our waters."

In treating on a fubjecl: fo interefting to the

profeffion, and which has often engaged my
ferious and very anxious attention, I have gone

into a much longer detail, than was my defign,

when I fat down to write to you. I mall there-

fore haften to relieve you and myfelf, from the

prolixity of this letter, by offering my beft wilhes

for the fuccefs of your undertaking, and by

exprefling my hope that a due medium may be

happily pointed out, between the extremes of

the cooling and of the heating regimen.

MANCHESTER, MAY 25, I789.

Vol. II. A ESSAY



ESSAY IX.

OBSERVATIONS
ON THE MEDICINAL USES OF THE

OLEUM JECORIS ASELLI,
OR COD LIVER OIL,

IN THE

CHRONIC RHEUMATISM, AND OTHER
PAINFUL DISORD ERS (a),

THE multiplicity of articles, which confti-

tutes the Materia Medica, has been a fub-

ject of complaint with fome phyficians: And
though it is an evil of no great magnitude, it

certainly requires correction and reformation.

For it muft be acknowledged that many of

them are known only by their names j and

that others are fo feldom prefcribed, as fcarcely

to merit the places, which they retain in the

officinal lifts. The progreffive accumulation, how-

ever, of inactive remedies, is not to be deemed

(a) Inferted in the London Medical Journal, vol. III. p. 393

.

introduction
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an argument againft, but an incitement to the

introduction of new ones, which are more effica-

cious. And, I trull, it will be doing Ibme fer-

vice to the healing art, to communicate to the

public a brief account of the Oleum jecoris afelli,

or cod liver oil ; the falutary properties of which,

I believe, have been little experienced beyond

the vicinage of Manchefter.

This medicine is difpenfed fo largely in the

hofpital here, that near a hogfhead of it is an-

nually confumed. It is given in obftinate chro-

nic rheumatifms, fciaticas of long Handing, and

in thofe cafes of premature decrepitude, which

originate from immoderate labour, repeated

{trains and bruifes, or expofure to continual

dampnefs and cold; by which the mufcles and

tendons become too rigid, and the flexibility of

the joints is impaired, fo as to crackle for want

of a due fecretion ofJynovla. While I was one

of the phyficians to this charity, I had the fulleft

evidence of the fuccefsful exhibition of cod liver

oil, in various maladies, of the clafs above de-

fcribed, which had refitted other powerful modes

of treatment. And I frequently compared its

operation with that of gum guaiacum, by pre-

ferring each, at the fame time, to different pa-

tients in fimilar circumftances. Thefe trials al-

moft always terminated in favour of the oil ; and

the patients, who took guaiacum, by conferring

A a 2 with
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with their fellow- fufferers, were fometimes fo

fenfible of making a flower progrefs towards

recovery, as to requeft a change of one remedy

for the other.

At firft it occafions, for the moft part, an in-

creafe of pain ; but this effect fhortly ceafes, and

a gradual abatement of the fymptoms fucceeds.

The pulfe, in irritable habits, is fometimes acce-

lerated by it, and a glow of warmth has been

felt through the whole body, after each dofe of

the medicine. It is neither uniformly laxative,

nor binding; but often promotes a gentle de-

gree of perfpiration. However, it proves fuc-

cefsful, even when it produces no fenfible opera-

tion, as generally happens in perfons habituated

to its ufe. In a few weeks, the appetite is im-

paired by it, the tongue grows foul, and an eme-

tic is required. The dofe of it varies from one

table-fpoonful to three, and it may be admini-

ftered twice, thrice, or four times daily. In

many cafes, it is found ferviceable to rub the

parts affected, with the oil, during the courfe of

its internal exhibition. But this practice is only

to be followed, when no great forenefs fubfifts.

Indeed, either fever or inflammation forbids the

ufe of it entirely.

Cod liver oil is chiefly brought from New-

foundland. It forms a confiderable article of

merchandize ; and comes in barrels from 400 to

5201b.
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5 20 lb. in weight. The method of obtaining it

is, by heaping together the livers of the fifh,

from which, by a gentle putrefaction, the oil

flows very plentifully. A fimilar oil is procured

from the livers of the fifh called ling, and alfo

from a fmall fpecies of cod, found on the coaft

of Buchan in the north of Scotland. The tafte

is naufeous, and leaves upon the palate a favour,

like that of tainted fun. On this account, it is

not much prefcribed here, in private practice,

amongft the higher orders of people : But the

hofpital patients make no complaints of it ; and

fuch is their confidence in its efficacy, that they

often folicit, as I before obferved, to take it;

and generally perfevere, with fteadinefs, in the

ufe of it. Indeed we know, that oil, of the fame

kind, forms no inconfiderable part of the food

of the Laplanders, and other northern nations.

For habit foon reconciles to the tafte the moft

difgufting viands. The cod liver oil may, how-

ever, be rendered much'lefs offenfive by the fol-

lowing mode of adminiftering it. R. 01. Jecoris

AJelli unciam unam, Aq. Mentb. Tip. Simp. Jemim-

ciam, Lixiv. Sapon. gutt. XL. Mifce ; fiat Haujlus.

By this combination a liquid foap, not very un-

pleafant, is produced, which may be readily de-

compofed by the addition of a tea-fpoonful of

the juice of lemons. And as the oil is probably

mofl efficacious in its original form, it may be

A a 3 advifable
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advifable to drink a cup of fome acidulous liquor,

immediately after the medicine has been fwal-

lowed. This will at once cleanfe the mouth and

gullet, neutralize the alkaline fait, and feparate

the oil in the ftomach. Dr. RufTel, in his Natu-

ral Hiftory of Aleppo, has obferved, that cc in

w certain feafons, when oil is plentifully taken,

" the people there become difpofed to fevers

" and infarctions of the lungs, which fymptoms

" wear off by retrenching this indulgence." I

have never feen or heard of any fuch effects,

from the long continued ufe of the oleum jecoris

afelli. Perhaps this diverfity may partly depend

on the different qualities of vegetable and fiih

oil 5 the former having a tendency to obftrudt,

the latter to promote infenfible perfpiration. But,

I apprehend, it is chiefly to be afcribed to the

influence of climate. The intenfe heats of

Turkey relax the animal fibres, and oil adds to

this relaxation. But, under a northern fky, the

fibres are too much difpofed to rigidity; and

when this actually fubfifts, as a malady, the

emollient powers of oil are fo far from being

injurious, that they are highly falutary.

As my chief defign, in announcing the virtues

of the oleum afelli, is to recommend its ufe in

hofpitals, difpenfaries, and parifti work-houfes,

| fhall fubjoin the following letter, written, at

my defire, by Mr. Darbey, houfe-furgeon and

apothecary
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apothecary to our infirmary. The teftimony

which it bears in favour of this medicine, is the

more forcible, as it is founded not on the expe-

rience of one, but of all the phyficians to the

charity -

3 whofe patients he daily attends and

examines. And it is but juftice to him to add,

that he is a man of judgment, obfervation, and

integrity.

"To Dr. P E R C I V A L.

"DEAR SIR,

"In compliance with your requeft, I fend

tc you the following remarks on fome rheumatic

<c cafes

:

" For feveral years after I came to the in-

<c firmary, I obferved that many poor patients,

" who were received into the infirmary for the

ct chronic rheumatifm, after feveral weeks trial

" of a variety of remedies, were difcharged with

" little or no relief. The volatile tincture of

" guaiacum, in large dofes, feemed to bid the

" faireft to effect a cure ; but the fuccefs did

(C not anfwer expectation. About ten years

" fince, an accidental circumftance difcovered

" to us a remedy, which has been ufed with

<c the greateft fuccefs, for the above complaint,

" but is very little known, in any county, except

<c Lancafhire: It is the cod, or ling liver oil.

A a 4 "A woman*,
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<f A woman, who laboured under the molt

" excruciating rheumatifm, and was an out-

" patient of this infirmary, being advifed to rub
u her joints with the oil, was induced to take it,

<f at the fame time, internally. A few weeks

" reflored her to the ufe of her limbs, and fhe

" was cured. However, little attention was
<e paid to this cafe, as it was fuppofed that the

" alteration of the weather, and the medicines

ff fhe had before taken, had caufed the cure.

" About a twelvemonth afterwards, her com-
rf plaints returned with double violence, and the

< c fame remedy reflored her to health again.

(C Encouraged by this fecond recovery, Dr.

*f Kay, one of the phyficians to the infirmary,

<f prefcribed it for other patients, in fimilar cafes j

tf and it anfwered his moft fanguine expectations.

" Since then it has been ufed by the other

" phyficians, with the greateft fuccefs. One
tc difadvantage attending the ufe of the fifh oil

" is, its naufeous fmell and tafte: This is fo bad,

" that, I am afraid, many delicate ftomachs

tf cannot take it. Yet I have obferved that the

te poor, after taking a few dofes, readily drink

tf
it without any appearance of naufea ; and that

<{ not more than one ftomach in twenty rejects it.

« This medicine has very different effects on

< f different constitutions : On fome it operates

" as a purgative j others are coftive with it ; and

" fometimes
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" fometimes it occafions a gentle fweat. When
« the latter has been the cafe, the cure has been

<f more certain and expeditious ; though it rauft

<f be obferved, that the ufe of it, for the firft

" week or fortnight, feems to occafion a general

" increafe of pain.

" Men and women, advanced in years, whole

" fibres may be fuppofed to have acquired a

" degree of rigidity, find furprizing effedts from

" it. Some, who have been cripples for many
" years, and not able to move from their feats,

" have, after a few weeks ufe of it, been able

" to go with the afliftance of a ftick ; and, by a

" longer continuance, have enjoyed the'pleafing

" fatisfaction of being reftored to the natural

u ufe of their limbs, which, for a long time

" before, had been a burden to them.

" Two cafes occurred lately, in which the oil

" had an extraordinary effedt, even on young
<c perfons, whofe ages did not exceed ten years.

" Guaiacum, calomel, blifters, &c. were tried

" on both thefe patients, but with fo little benefit,

" that opiates were given, merely to procure tem-

" porary eafe. Their lower limbs feemed to be

" a burden to them, and they had fuch an ap-

<c pearance of diftortion, that no hopes of relief

u could be well entertained. In compliance

with the particular requeft of their parents,

" the cod oil was given : The one obtained a

" perfe6t
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" perfect cure, the other nearly fo ; the latter,

" having a little diftortion in his back, is pre-

" vented the free ufe of his legs. So general

" has been the ufe of the oil with us, that we
" difpenfe fifty or fixty gallons annually ; and

" the good effedts of it are fo well known

" amongft the poorer fort, that it is particularly

<c requested by them for almoft every lamenefs.

" Except bark, opium, and mercury, I believe

" no one medicine in the Materia Medica is likely

" to be of greater fervice. Befides, there is one

" other circumftance which recommends this

« c medicine, which is, that it is a cheap one

:

<c And I could wifli for a more general ufe of it,

" in order to prove that the above account of

* c
its good effects is no exaggeration.

" I am, Sir,

" Your obliged humble fervant,

« ROBERT DARBEY."

MANCHESTER INFIRMARY,

FEB. 12, I782.

ESSAY



ESSAY X.

HINTS TOWARDS THE INVESTIGATION

OF THE

NATURE, CAUSE, AND CURE OF THE

RABIES CANINA:

Addrefled to Dr. Havgarth.

MANCHESTER, MAV I , I789.

YOUR propofal, my dear friend, for obvi-

ating the baneful effects of the bite of

a mad dog, communicated Nov. 17, 1788,

claimed my immediate attention ; and I wrote

to you by the fubfequent poft, that no delay

* might take place in the execution of your bene-

volent project (a). I have fince read and

thought

(a) Copy of Dr. Haygarth's Proposal for obviating

the EffeEls of the Bite ofa Mad Dog.

Near Wrexham, in North Wales, three men died of

canine madnefs in October and November, 1788.

These melancholy cafes fpread a general alarm. But it

ought to give great comfort and fatisfaclion to any one who

may
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thought much on the fubjedt ; and fhall now
tranfmit to you the refult of my better informa-

tion, and more deliberate reflection. To your

candour

may be bitten, to know that there is a fafe, eafy, and effectual

method of preventing infection ; which can feldom give pain,

or require fkill, and is in the power of every perfon to em-
ploy. It is univerfally allowed by phyficians, that the

fpittle of a mad animal, infufed into a wound, is the only

caufe hitherto known, that can communicate canine madnefs

to the human body. This poifon does no immediate mif-

chief, but is flowly abforbed into the blood ; and fufficient

opportunity is given to remove it, before any danger can

arife. Whenever any perfon is bitten, the plain and obvious

means of preventing any future injury, is, firft, to wipe off

the fpittle with a dry cloth, and then to walh the wound with

cold water ; not flightly and fuperficially, but abundantly,

and with the moft perfevering attention ; in bad cafes, for

feveral hours. After a plentiful affufion of cold water, but

not fooner, warm water may be employed with fafety and

advantage : A continued ftream of it, poured from the fpout

of a tea-pot or tea-kettle, held up at a confiderable diftance,

is peculiarly well adapted to the purpofe. If the canine

poifon infufed into a wound were of a peculiar colour, as black,

like ink, we mould all be aware that plenty of water and

patient diligence would effectually walh out the dark die

;

but this could not be expected by a flight and fuperficial

ablution. After a bite has been carefully walhed, colour

it with faliva, tinged by ink, &c. When fome hours have

elapfed walh out the ftain. A vifible proof may thus be

obtained, how foon and perfectly water can cleanfe a wound

from faliva. As a proof that flight wafliing of the wound

is not fufficient to cleanfe it effectually from the poifon, \vc

may
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caodour I can lay myfelf open without referve

;

and from your judgment I mail be equally

may mention, that, in fome cafes, after inoculation for the

fmall-pox, the poifonous matter has been attempted to be

walhed out of the wound, by perfons who wilhed to pre-

vent its effects : yet the inoculated fmall-pox appeared at its

proper period. Thefe unfuccefsful attempts were performed

fecretly, haftily, and timidly, by a female hand. But in

a cafe where the inoculated incifions were probably wafhed

with greater care, infection was prevented. Such facts

teach us the importance of patient perfeverance in warn-

ing away the poifon ; but they need not abate our confidence

that fuch perfeverance will certainly be fuccefsful.

The ablution mould be accomplifhed with great diligence

and without delay ; and may be performed by the patient

or any affiitant. However, as the apprehenfion of this dread-

ful diforder always excites the greateft anxiety, a furgeon's

advice and affiftance ought to be obtained, as foon as pof-

fible, in all cafes where the fkin is injured. He will execute

thefe directions moll dexteroully and completely. In a bad

wound, the poifon may be conveyed deep into the flefh, by

long teeth or lacerations. In fuch circumllances he Ihould

open and wafli every fufpicious place. And, whenever any

painful uncertainty can remain, he fhould cup and fyringe.

If the bite have been neglected, till the inflammation begins,

he fhould, after fhaving off the inflamed furface, cup,

fyringe, and wafh with double diligence. By this method

of purification, it cannot be doubted that every particle of

poifon, and, confequently, that every caufe of danger may
be effectually removed.

[N. B. Let this paper be pajled up in fome public places,

and in the houfes of feveral fenfible and humane perfons in

each parifh.]

happy
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happy to receive either the correction or confirm-

ation of the following fuggeftions, relative, I. to

THE NATURE AND CAUSE ; II. TO THE PREVEN-

TION ; AND III. TO THE CURE OF HYDROPHOBIA.

I. I do not perceive any ftrid analogy be-

tween the action of the canine virus and that of

the lues venerea, of the fmall-pox, or of the

viper. Thefe evidently affect: the lymphatic

fyftem; and their progrefs into the courfe of

circulation may be readily traced, which is not

the cafe with the poifon of a mad dog. Are we

then fundamentally right in the idea, that the

bite of a rabid animal operates by abforption ?

Might not its effects be, at leaft as well if not

better, explained by afcribing them to local

nervous irritation ; propagated, in different pe-

riods of time, according to the varying circum-

llances of fenfibility and irritability, to the brain,

and from thence to the fauces, gullet, and

ftomach ? Are not all the fymptoms induced of

the nervous and fpafmodic clafs ? Or, do any

marks appear, in the human kind, of a fpecific

vitiation of the fluids ?

There feems to be a ftriking refemblance, in

many particulars, between fome fpecies of tetanus

and the rabies canina(b). Now, tetanus is

known

(b) Dr. Currie, of Liverpool, informs me, that in a

cafe of this difeafe (tetanus) in which wine proved an effec-

tual
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known to be produced, in certain ftates of the

body, by local irritation, without the leaft fuf-

picion of any abforption of poifon, or conta-

mination of the fluids.

tual remedy, it could only be {"wallowed at certain moments

of diminifhed conftridlion. At other times, if it was fhewn

to the fufferer, the fight produced evident diftrefs ; and if

it was advanced towards his mouth, it never failed to bring

on convulfion. The proper feafon for adminiftering it was

learnt from the patient's fignal, as he fpoke with great dif-

ficulty : And with every precaution, deglutition was inter-

rupted twice out of three times, that it was attempted, by

the acceffion of convulfion. The wound, which gave rife

to the difeafe, was fo flight and fo nearly healed, that it had

efcaped the patient's notice. If it had efcaped the notice of

the attendants alfo, and if they had been unacquainted with

the actual appearance of tetanus, my very judicious friend

conceives it poffible, that the difeafe might have been named

Hydrophobia.

The following narrative, which is of a fimilar kind, I

received from Dr. Darwin. A young man had his ankle

much torn and bruifed by a fall from two horfes, which he

rode at the fame time, Handing upright, on their backs. In

a few days, a difficulty of deglutition occurred, and he be-

came totally convulfed, on attempting to fwallow fluids.

Two open ulcers, near the ankle, were then laid into one :

The operation however was in vain. Amputation was then

propofed, but rejefted : And in fpite of the ufe of much

opium, and mercurial fridtion, about the fauces, he died on

the fucceeding day. In this cafe, the dottor juftly obferves,

the hydrophobia was evidently produced by fympathy with the

wounded parts.

Mental
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Mental impreffions have repeatedly excited

hydrophobia. Some time ago, I attended a

clergyman, who laboured under many of the

fymptoms of it, through the fhock occafioned by

an official vifit, to one of his parifhioners, dying

of that difeafe. He had no opinion of the

Ormfkirk powder, but the Tonquin remedy

(mufk, cinnabar, &c.) perfectly cured him. As
Phyfician Extraordinary to our Infirmary, my
advice is fometimes called for on particular occa-

fions. I was not long fince confulted about a

man, bitten by a fuppofed mad dog. He had

the ufual afFe&ions of the difeafe, though in a

flight degree, which were removed by mercurials

and antifpafmodics. When the man was re-

covered, and qualified to ftate minutely, and

without anxiety, the circumftances antecedent to

his attack ; I was perfectly convinced that his

malady had originated folely from the terrors of

imagination. In fuch cafes, there can, aflliredly

be no ground to impute the malady to the

abforption of any poifon; and it muft be afcribed

entirely to nervous irritation.

The accurate Morgagni has related a cafe of

hydrophobia, occafioned by the bite of an enraged

cat, which was not mad. The virus in this

cafe, if virus is to be fuppofed, could not be of

the fpecific kind belonging to an hydrophobic

animal. And the fymptoms are to be accounted

for
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for in the fame way, in which we explain the

confequences of a wounded tendon, or the fplin-

ter of a fractured bone, when fuch caufes pro-

duce a locked jaw or tetanus.

The virus of the fmall-pox, or of the lues

venerea "very rarely fails of producing its bane-

ful effe<5h on the body, when applied. Where-

as the bite of a mad animal is not found to be

deleterious in a very large, though indeterminate

number of cafes. Is not fuch a difference thus

explicable ? The former is tranfmitted into

the fyftem by abforption, through a feries of

velfels, which are uniform and regular in their

action. The latter is, perhaps, poifonous only to

certain nerves, under certain conditions ; fo that

the chance is always great againft its operation.

Juft fo it is with wounds or injuries of the ten-

dons : Thefe are very rarely fucceeded by a

locked jaw, and only under peculiar circum-

ftances.

That a nerve is capable of irritation, inde-

pendently of the brain, whilft the vital energy fub-

fifts, is evinced by the contractions of the hearty

produced by pricking or wounding it, when taken

out of the body. May not this be the power,

which is firft excited by the canine poifon ; and

which requires an indefinite time to operate^

before it communicates with the brain, or roufes

the perception of injury done to the fyftem ?

Vol. II. B b We
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We are informed by a celebrated anatomift

(Monro), that the nerves refemble the brain in

ftructure; and that, as they proceed in their

courfe, they acquire additional energy.

Morgagni afferts, that the poifon of a mad
animal has been known to remain latent even

for twenty years, till being excited into adtion

by fome caufe, certain deftrudtion was the con-

fequence. This information, however, he de-

livers, not on his own authority, but as what he

believes to be founded in truth. Whatever

doubt may be entertained of its credibility, there

can be none of the cafe, which the fame author

relates, of a boy under his own infpection, in

whom the fymptoms of the hydrophobia came

on five months after a bite in the leg, by an

animal not then known to be mad. And Dr.

Vaughan has given us lately the hiftory of a

patient, who was bitten in September, without

any appearance of canine infection till the fixth

of June following. It is evident, therefore, that

the injury done may long remain topical, and

fo flight as not to be perceived. This occurs in

affections confeffedly originating in the nerves (c).

A DIFFICULTY"

(c) Some time fince, I attended a lady, who had re-

ceived a bruife on the os facrum; by a fall, when fhe was

young. She foon recovered from its effects : But eighteen

years afterwards, the rheumatifm fixed on the part, was

attended
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A difficulty in fwallowing liquids, or the

dread of water is not always a concomitant of

the other fymptoms, incident to perfons bitten

by mad animals. This only (hews a variation

in different fubjects, in the fympathetic powers

of the nervous fyftem. And I have lately met

with an equal degree of diverfity in an affection

of the jaw, produced by an injury from a bod-

kin in the tendons of the hand. The wound

foon healed without any inflammation remain-

ing ; the pain was not conftant, nor at any

time intenfe. No ftiffhefs was felt in the jaw

;

but, on the contrary, a weaknefs and inability

to prevent its dropping. The lady chewed and

fwallowed with eafe ; but on reading aloud, me
had a pain in the maxillary articulation : Nor

could fhe prevent frequent yawning. This pa-

tient had been long an invalid, previous to the

accident j and there was reafon to fufpecT:, in

her cafe, fome antecedent morbid affe&ion both

of the brain and of the fpinal marrow.

Dissections have hitherto thrown little or no

light on the nature of the rabies canina. Mor-

gagni, though he has related many hiftories,

attended with unufually excruciating pain, and long refitted

the remedies, commonly employed with much more fpeedy

fuccefs in that diforder. In this cafe, we may prefume,

there fubfifted a morbid topical affeftion of the nerves, which

a fubfcquent caufe rendered manifeft.

B b 2 declines
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declines to draw any conclufion from them;

obferving from a comparifon of all, that the

dead differ much more from each other than

the living. We muft therefore be content with

conjecture; and adopt with diffidence that hypo-

thefis, which appears moft confonant to reafon

and to truth. And this muft be our clue in the

treatment of perfons who may be, or who are

actually fufferers by the bite of rabid animals

:

For we have yet to learn that mode of practice,

on the fuccefs of which we can place any juft

dependence. Your propofal, therefore, of a more

likely mean of prevention than any yet fuggefted,

merits the cordial thanks of the public.

II. Agreeably to the rules of your printed

paper, let the patient, with as much expedition

as poffible, wipe off the fpittle of the dog with

a dry cloth, (fuppofe his handkerchief, as being

always at hand) and then, abundantly and with

the moft perfevering attention, wafh the wound

with water. The preference you give to cold

water, for the firft ablution, is judicious ; and

accords with the idea, above advanced, that the

nerves are the parts alone injured by the canine

virus. They may thus perhaps be rendered

torpid, and the virus may be greatly diluted or

wafhed away, before they recover fuch fenfi-

bility as to be capable of fuffering from its

action. Ligatures, placed above and below the

wound
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wound, would contribute to the benumbing a&ion

of the cold water (d). When this has been

fufficiently applied, warm water fliould be ufed,

not only as a better folvent, but to produce a

flow of blood ; which, coming from numberlefs

fmall vefTels, may tend to complete the cleanfing

of the wound (ej. At this time the cupping-

glafs would be a good auxiliary (f).

When the part bitten may be fuppofed to be

as much freed from the poifon as can be accom-

plished by ablution, additional fecurity may, per-

haps, be afforded by bathing it very well with the

gaftric juice of a healthy animal, recently killed.

The penetrating quality of this fluid ; its energy

as an almoft univerfal folvent j and its power of

rendering even poifons not only innocent, but

nutritious, promife a falutary operation under

the circumftances defcribed. If we are to

expect an antidote to the canine virus, this fluid

feems more likely to prove fuch, than any other

fubftance yet difcovered. For I have fome where

(d) From the experiments of Abbe Fontana, concerning

the bite of the viper, it appears, that ligatures, round the

bitten limb, had a very falutary effeft.

(e) Piungikc the part, infefted with the poifon of a

viper, into warm water, and keeping it therein fome time,

appeared to Abbe Fontana to be truly advantageous.

'(/) Celf. lib. VII. cap. 23. § 3.

B b 1 feen
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feen it recorded as a fad, that a piece of meat,

imbued with the faliva of a mad dog, has been

fwallowed by another dog with impunity. The
gaftric juice of a carnivorous is more aftive

than that of a graminivorous animal. A cat, a

dog, or carrion crow may therefore be killed

for the purpofe. From the laft, Abbe Spallan-

zani obtained this fluid in great purity, without

injury to the bird, by introducing bits of dry

fponge into the ftomach.

If the gaftric juice be not attainable, probably

the faliva of a healthy young perfon would be

the beft fubftitutej and it might be procured by

the chewing of rennet, which has been well freed

from the Mtfg). We are informed by Celfus,

that the Pfylli fucked, without injury, the poifon

infufed by ferpents. The fpittle is demulcent, in-

vifcating, and capable of changing the qualities

of bodies by its fermentative nature. One or other

of thefe applications muft therefore be renewed

(g) The rennet cannot be entirely freed from the fait,

with which it is preferved, without depriving it of a confider-

able portion of gaftric juice. Perhaps the fait itfelf may-

have fome falutary powers. Abbe Raynal afferts, that it

counteracts the poifon of the American Manchineel tree,

vol. V, p. 369. Celfus recommends it in the bite of a viper,

lib. V. 27 . In Virginia, when the Indians are bitten by

a rattle fnake, U^ey lay to the part afFetted the radix Se?iekat

well chewed, by which it muft be fully impregnated with

faliva. See Mead's Works, p. 44..

feveral
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feveral times daily ; and the part ihould be after-

wards covered with a cataplafm.

In recommending the feveral foregoing means

of prevention, I would not be underftood to

preclude excifion of the part bitten, when the

patient has courage to undergo the operation,

and it can be accomplifhed without danger.

But much time may be loft, before the furgeon

arrives ; the fufferer may long refill all felicita-

tions to fubmit to the knife; the wound may

have been inflitted on the face, or near fome

large blood veffel ; or there may be fo little pro-

bability of the madnefs of the dog, as to render it

unjuftifiable to fubject the patient to prefent pain,

and future deformity. In all thefe cafes, your

plan of ablution promifes much benefit ; is liable

to no objections ; may be inftantly executed

;

and will allow fufficient leifure for a careful and

complete excifion. The application of cauftics

has been found unfuccefsful : And the explofion

of gun-powder could hardly take place in a

bleeding wound : Nor could we fecure its

extenfion through the oblique courfe of the ani-

mal's teeth. To this laft confideration you have

judicioufly paid attention, by directing water to

be poured on the wound from the ipout of a

tea-kettle. -
'

On the fuppontion, that the hydrophobia is

a difeafe of the nervous clafs, the means to

B b 4 obviate
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obviate its accefs fhould feem to be fuch as di-

minifh fenfibility and irritability, and give tone

and vigour to the fyftem. Bark, fteel, cuprum

ammoniacum, or flowers of zinc may there-

fore be adminiftered ; and the patient fhould be

directed to ufe the cold bath frequently. If his

mind be agitated, or depreffed, laudanum will

occafionally be required. I have reafon to think,

that the late Mr. Hill, of Ormfkirk, in fome

cafes, joined opiates with his once celebrated

fpecific, To the ufe of this popular noftrum,

if the patient entertain much confidence in it,

there can be no reafonable objection ; becaufe only

a few dofes of it are recommended, and confe-

quently it cannot long interfere with the exhibi-

tion of other more active medicines. Perhaps

it may be degraded in the eftimation of the

faculty, by not being adminiftered in adequate

quantities, or with fufncient perfeverance. To
infallibility no remedy yet known can have any

juft pretenfions : And the inftances of the failure

of the Ormfkirk powder are not more numerous,

than thofe which have been recorded of every

other mean hitherto employed. It is indeed

compofed of ingredients of no great efficacy, in

ordinary cafes, fo far as we can rely on the

analyfis which has been given of it. But acti-

vity or inertnefs are relative, not abfolute qualities,

in medicinal fubftances j and their energies, with

refpeft



RABIES CANINA. >m
refpect to the human body, depend on the ftate

of the animal fyftem, at the period when they

are adminiftered. Experience, therefore, is the

only teft of their inefficiency or power. In

other cafes, we find that apparently fimple means

produce very falutary effects. Thus milk is an

ufeful folvent, when arfenic has been received

into the ftomach. And I have been informed,

by a gentleman of knowledge and veracity, that,

in South Carolina, he has feen the poifon of the

rattle Ciake fpeedily counteracted by the juice

of plantane and horehound I have en-

larged

(h) This gentleman was on a vi/it, in South Carolina,

when a fervant was bitten in the hand by a rattle fnake.

Ligatures were inftantly applied near the part, but the hand

and arm fwelled ; the jaw became fomewhat locked ; and

the man appeared to be in a ftate of confiderable danger.

The furgeon adminiftered to him, by fpoonfuls, at fliort

intervals, the juice of plantane and horehound; and the

wounded part was covered with a cataplafm of the fame herbs

bruifed. The falutary effects of thefe remedies were foon

apparent ; and the fervant afterwards perfectly recovered.

Mr. Catefby is of opinion, that no remedy is yet difcovered

for the bite of a rattle fnake. Yet he acknowledges the having

feen recoveries, but imputes them to the efforts of nature

and to the flightnefs of the bite. Hew far this may be true

of the cafe above related I fhall not attempt to decide ; but

the obfervation reminds me of an important diftincYion,

made by Boerhaave, on the comparative danger of infeftion

by a mad dog, under the different ftages of his malady.

Since
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larged on this topic, not from any degree of faith

in the powers of the Ormfkirk powder, as an

antidote to the canine poifon ; but to obviate pre-

Since this paperwas written Dr.Darwin has obligingly com-
municated to me a paffage, from Abbe Grofier's Defcription

of China, (vol. I. p. 279.) in which it is faid, " That people

*' are often bitten by ferpents, at Tang-king, and are cured

" by applying to the wound, a ftone refembling a chefnut,

" which is called ferpent ftone. The ftone, after prefling

" out the blood, is applied to the wound, to which it ad-

" heres, fucking out the poifon, and then falls off. It is

" then well waflied in lime water and dried, and applied a

*« fecond time to the wound : Or another ftone may be ufed.

* c And thus the poifon is extra&ed." Whether the Abbe's ob-

fervations may be relied upon, it is not eafy to decide;

but certain it is, that an abforbent earth adts forcibly, by the

attraction of capillary tubes ; as any one may experience by

holding a frefh burnt tobacco pipe between the lips. The

poifoned wound, however, muft be both recent and fuperfi-

cial, to be cleanfed by fuch a remedy. The Bramins of India

expofe to fale an antidote, which they pretend to- be taken

out of the head of the hooded ferpent. Redi, however,

afferts that it is made of calcined hartfhorn, which is an active

abforbent. On this occafion you will recolleft the fa£b

lately tranfmitted to you by Dr. Waterhoufe, profeflbr of

phyfic at Cambridge, in New England, that when a rattle

fnake bites the nofe of a dog, he digs a hole in the ground,

lays his head in it, and is commonly cured. It is probable

that the furface of the earth is in a very aduft and confequently

abforbing ftate, in thofe parts of America, where fuch accidents

occur ; and that the nofe of this animal is lefs fufceptible of

being injured by poifon, from its coldnefs, and from the Mime

w ith which it is covered, than any other part of the body.

poffeffions
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pofieffions, which miflead inveftigation, and ob-

ftruct the attainment of a fuccefsful remedy, in

this moft dreadful of human diforders.

III. The acceffion of canine madnefs is un-

certain as to the diftance of time from the bite

;

and the fymptoms by which it firft manifefts

itfelf. But frequently the cicatrix becomes hard

and elevated ; pains moot from it towards the

head ; it is furrounded with livid or red ftreaks

;

and the wound breaks out afrefh. The friends

of the patient mould be apprized of the appear-

ances which are to be fufpected, that they may

be feduloufly watchful, and give inflant notice,

to the medical practitioner employed, of the

change which has occurred. In this firft ftage

of the difeafe, a large dofe of thebaic extract

mould be administered, to obtain, if poflible,

a truce. This remedy feems appropriate to

various fymptoms of the hydrophobia and we
might have hoped it would have merited our

entire reliance, from Mr. Pott's afiiirances of

its great efficacy, in the painful mortification of

the toes, which is fomewhat analogous, in its

commencement. But experience has fhewn that

k produces no lafting benefit. And recourfe

mufl be had, without delay, to fome other me-
dicine, adequate to counteract the imprefiion of

the canine poifon, by another imprefiion, equally

forcible,
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forcible, on the nervous fyftemfz'J. The qua-

lities of the fox-glove, and its quick adtion feem

to recommend it to our trial, on this occafion.

It affects the brain very powerfully
; excites long

continued ficknefs and vomiting; and has been

fuppofed to produce a copious flow of faliva (kj.

The laft effect may be promoted by mercurial

unctions, from which, in a few inftances, fome

benefit feems to have been derived.

The propagation of local nervous irritation to

the brain is manifeft in certain cafes of epilepfy ;

and is obviated by tight ligatures. This fact

feems to point out a fimilar treatment of the

hydrophobous patient, as foon as the part bitten

ftiews any figns of infection. Whether excifion

may then be advifable muft be determined by

its fituation, and by circumftances, about which

the attending phyfician or furgeon can alone

decide. Should the wound open, it may be di-

lated, and wafhed with tepid water j after which,

the gaftric juice may be again applied. It has

been found highly ferviceable in foul ulcers

;

and is quick in producing its effects. It fweet-

(i) Probably the efficacy of half drowning the patient,

which practice is faid to have been fuccefsful, in a few in-

ftances, muft have arifen from the counter impreflion mads

cn the nervous fyftem. Vid. Vanfwieten. Comment, vol. III.

P- 559-

(k) See Withering on the Fox-glove, p. 1 84.

ens
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ens their fcetor; eafes lancinating pains; and
#

corrects even the cancerous acrimony. Over the

drefiings a fermenting cataplafm may be laid,

compofed of flour, honey, water, and yeaft.

Such are the additions to your mean of pre-

vention, and fuch the curative plan, which I take

the liberty of fuggefting to your confideration.

Both may perhaps feem fuperfiuous to you,

whofe generous zeal, for the good of your

fellow-creatures, has elevated hope into confi-

dence j and makes you fay of the fufferer, in the

language of a well known amiable character,

tf he fhall not die." I heartily wifh that expe-

rience may fully confirm your fanguine expecta-

tions. But, though I highly approve of your

propofal, as judicioufly conceived 3 bidding fair

to be fuccefsful ; and fo eafily prafticable, that

it mould be adopted, after the bite of every

animal, to obviate even unfufpe&ed danger;

yet, at prefent, I can regard it only as a rational

hypothefis, on a fubject ftill remaining in much
obfcurity. We are ignorant of the peculiar pro-

perties of the canine virus ; of the mode of its

communication ; and the parts of the animal

fyftem affected by it. Are we then qualified to

advance one ftep beyond conjecture ; and ought

we to reft fatisfied with mere ablution, when

it is uncertain what time is required for the

agency of the deadly poifon ; and whether its

baneful
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baneful operation may not be accomplifhed, even

before the completion of the fpeedy procefs you

have pointed out ? But admitting, what I fincerely

hope may be found to be the truth, that the

plentiful affufion of water will prove an effectual

mean of prevention, there will ftill remain the.

neceflity of a curative plan, in thofe cafes,

wherein the former has been neglected, or in

which the difeafe has unexpectedly occurred.

. I shall think myfelf happy, if the hints, I

have propofed, merit your approbation : But it

will render me ftill more happy, if they incite

you to extend your refearches, and afford aid

to your enlightened mind, in perfecting its dis-

coveries, on the important objeft of your in-

vestigation. Fungar vice cotis— non inani munere.

POSTSCRIPT.
Auguft ii, 1789. Before this paper was

fent to the prefs, I had not perufed the valuable

Observations on the Cause and Cure of the

Tetanus, by Dr. Rush of Philadelphia.

He has obligingly fent me the volume of

Medical Inquiries, in which they are con-

tained : And in the Appendix to his Effay, I

am much pleafed to find a coincidence, in our

ideas of the analogy between Tetanus and Hydro-

phobia.
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-phobia. I ihall tranfcribe the pafiages, which

have a reference to it.

" The more I have confidered the caufes and

" fymptoms of Hydrophobia, the more I am
" difpofed to afcribe it to the fame proximate

" caufe, as the Tetanus. 1. They both affect

fC the mufcles of deglutition. I have lately feen

tc a Tetanus brought on by a fradtured leg, in

tf which an attempt to fwallow the fmalleft

<c quantity of liquid, produced the fame fudden.

ff and general convulfipns which occur in the

<c Hydrophobia. 1. They both proceed from
tf caufes which appear to be related to each
cc other, viz. from wounds, and from the action

" of cold, after the body has been previoufly

" weakened by heat and exercife. 3. They
<{ both fometimes appear as fymptoms of the

" fame idiopathic diforder, viz. the Hyfterta.

<e
4. They both yield to the fame remedies, viz.

" to the excitement of an inflammation in the
cc wounded part of the body, or to a long con-
<c tinued difcharge of matter from it, and to
fC mercury."

"If more facts fliould occur, which fhall

« fhew the relation that the Tetanus and Hydro-

" phobia have to each other, perhaps we may
" be led to conclude, that the wound, inflicted

<c by the teeth of a dog, fometimes acts in the

" fame manner, in producing Hydrophobia, that

" wounds made by a nail, or any other lacera-

" ting
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<c tinjg inftrument act, in producing 'Tetanus ; and

" that both difeafes may be prevented or cured,

" with equal certainty, by the fame tonic reme-

« dies."

The Tetanus is afcribed by Dr. Rufh, to

relaxation : And in the cure of it, he fays, it is

necefiary not only to reftore the ordinary tone

of the fyftem, but to produce fomething like the

inflammatory diathefis. A fplinter under the

nail, he affirms, produces no convulfions, if

pain, inflammation, or fuppuration follow the

accident j and that the fpirit of turpentine acts,

by the excitement of pain and inflammation, in

all wounds and fractures of tendinous parts.

He has never known a fingle inftance of Tetanus

from a wound, to which this remedy had been

applied in time. In the ifland of St. Croix, the

Negroes, he relates, always apply a plafter, made

of equal parts of fait and tallow, to their frefh

wounds, to prevent the locked jaw : And that

the fait never fails to produce fome degree of

inflammation.

These facts confirm the propriety of applying

the gaftric juice, to the part bitten by a fup-

pofed rabid animal, becaufe it is powerfully

ftimulant, as well as penetrating, folvent, and

detergent. And if rennet be fubftituted, as

recommended in page 374, there will be no

neceflity for feparating any more of the fait, than

what adheres to it fuperficially.

E S S A T



ESSAY XL

MISCELLANEOUS

FACTS AND OBSERVATIONS:

HE great Lord Verulam recommends the

X collection of facts, experiments, and obfer-

vations, as the beft method of promoting the

improvement of phyfic ; and, in his eflays, he

exprefsly confines himfelf to " certain brief notes

fet down rather fignificantly than curio^fly."

This mode of •writing. is confonant to the plan

of the Medical Journal; and is often more agree-

able to men of letters, than long and fyftematic

compofitions : For it precludes the labour of

reading or of repeating elementary propofitions,

and well known truths ; renders the detection

of error more eafy ; facilitates the communication

of new difcoveries ; and prefents to the mind,

in feparate and diftinct views, the real additions

ADDRESSED TO DOCTOR SIMMONS (CIJ.

(a) Inferted in the London Medical Journal, vol. IV. p. 57.

Vol. II. C c which
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which are made to fciencef^J. How far the

influence of thefe considerations, or the fanction

of the high authority, I have quoted, may juftify

the following mifcellaneous remarks, I mall

leave to your decifion.

I. Retrograde Motion of the Lymphatics.

A very ingenious young phyfician and phi-

lofopher, who, had he lived, would have done

honour to his profeffion, has advanced a variety

of arguments to evince a nearer communication

between the alimentary canal and the bladder, than

by the fanguiferous circulation^"c). The follow-

ing cafes may, perhaps, illuftrate and confirm

this doctrine.

Mrs. W. had laboured under a diarrhoea

many weeks, when I was called to her afllftance

on the 13th of June 1780. I directed for her

the following pills

:

R. ExtratJ. ligni Campech. gr. v.

Philon. Londinenf. gr. x.

Pulv. ipecac, gr. j.

Syrup. Cydon. q.f.

M. f. pil. iij. ter dieJumenda.

by the ufe of thefe pills her diforder foon abated.

(b) See the Preface to Part II.

(c) See Darwin's, Experiments, &c. Litchfield, print-

ed 1780.

June
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June 30th. She complained of naufea, heat,

and thirft. The pulfe was not increafed in

'

velocity, and fhe was ftill inclined to be lax.

The following mixture was prefcribed

:

R. Aq. cinnam. ten. Jv/j.

Extracl. ligni Campech. zj-

Sal. tart. Biv.

Syrup. Cydon. ziij.

M. cap. Ijfs. ter die in effervejcentia,

cum cochleare amplofucci limonum.

This remedy feemed to obviate all her com-

plaints. But in the morning of July the fifth,

fhe had a fudden and urgent call to difcharge

her urine j and after voiding treble the ufual

quantity, fhe obferved, that it was of a pink

colour, inclining to purple, very fimilar to that

of the medicine which Ihe had taken. I found

her under fome alarm on account of this circum-

ftance; and examining her water in a glafs, I

was fatisfied that its hue was different from that

of blood : And from the appearance I concluded,

that it was ftrongly tinctured with logwood. In

this opinion I was afterwards confirmed by its

tafte, which was fweerilh and fub-aftringent j

and by the deep purple it afiumed, when a fmall

portion of the fait of fleel was added to it. The
urine of this patient had not, during the pre-

vious courfe of her illnefs, varied from its na-

C c 2 tural
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tural colour, although eight fcruples of the

extrattum ligni Campechenfis had been admi-

niftered. About an hour before the prefent

lingular evacuation, fhe had taken the ufual

dofe of her medicine ; yet in the evening of the

fame day, her urine exhibited no marks of the

logwood.

In this cafe there appears to have been a

fudden and copious tranflation of urine into the

bladder, probably by means of the retrograde

motion of the lymphatics : And the fluids, con-

veyed with the ladteals, were ftrongly imbued

with a medicine, which, together with its colour-

ing particles, evidently retained alfo its aftrin-

gent quality

September 27th, 1780. Mrs. C. had been

ill, more than two months> of a pulmonary

confumption, which was accompanied both with

colliquative fweats and a dtarrhcsa, when I was

confulted by her. I prefcribed a gentle emetic,

and afterwards the following draughts

:

R. Emulf. commun. fj.

Myrrh, mucilag. gum, arab. Joint, gr. xij.

Elix. pareg.

(d) Dr. Lewis, in his excellent Materia Medi<a, has

obferved, that logwood fometimes colours the urine ; but he

does not feem to have been apprized, that it communicates

aftringency to it,

Sp. nit
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Sp. nit dtdc. aa. ifs.

Sal. tart. 3j.

Extraft. ligni Campecb. qr. xv.

Succi limonum. IJs.

M. f. bauft. ter die in effervefcentia

Jumendus.

Her cough was alleviated, and the fweating and

diarrbcsa almoft entirely retrained by thefe

draughts. But during the ufe of them, all the

urine, which me voided, had the colour of a

dilute folution of logwood.

October 3d. The diarrbcea returned, and I"

had again recourfe to extraftum ligni Campecbenfis3

which was now given every fourth hour, in dofes

of fifteen grains, diffblved in fimple cinnamon

water. The purging was foon checked, and the

urine affumed the fame pinky colour as before.

A portion of it was turned black, by immerfing

in it the blade of a table knife : Nor did the

excretion change its appearance till the extract of

logwood was laid afide.

This inftance of the uniform and permanent

conveyance of a colouring aftrictive matter to

the bladder, may perhaps feem lefs favourable

to the doctrine of a retrograde motion of the

lymphatics, than the cafe before recited. But

is it probable that fo large a quantity of logwood,

retaining its peculiar and active properties, could

C c 3 have
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have been introduced into the blood vefTels,

without occafioning fome unufual fymptoms ?

Or could the urine, in fo fhort a fpace of time,

have been replete with it, if it had been previoufly

mixed with the whole mafs of circulating fluids ?

Be this, however, as it may, it is a curious and

intererting fact, that a vegetable aftringent is

capable of furmounting the powers of digeftion,

of paffing into the abforbent vefTels, and of being

carried unchanged to the urinary organs. Various

practical ufes may poffibly be founded upon it

;

and it may furnifh a jufter theory of the action

of the Peruvian bark, in glandular tumors,

and diforders of the lymphatic fyftem. Certain

it is, that this very efficacious medicine is re-

markably retentive of its virtues. Fuller fays,

with fome degree of admiration, Cum dim, ex-

periment caufa, ejufdem (corticis) decoxiffem, non

eo ufque vires ejus exhaurire valui, quin vel o£la-

vum decoffum adhuc amaricaret. If his patience

had permitted him to extend the experiment,

he would have found, as I have done, that

even twenty-five coctions, and thirty cold ma-

cerations, are infufficient to exhauft its virtues.

It is well known, that madder, taken in-

ternally, tinges the urine red ; and that it pro-

duces a fimilar effect even upon the hones of

animals, though neither the fieftiy nor cartila-

ginous parts of the body fuffer any alteration by

its
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its ufe. Nor will the bones, vvhen thus ftained,

yield any colour to water, or fpirit of wine.

The root of this vegetable has a bitterifh, and

fomewhat auftere tatle ; but I have not yet

alcertained, by any experiment, whether it im-

pregnates the urine with an aftrictive quality.

The colouring matter of rhubarb is fpeedily

conveyed to the bladder; but the water thus

imbued did not, in a late trial, exhibit the

flighteft appearance of purple, on mixing with

it a fmall quantity of the fait of ftecl.

Little attention has hitherto been paid to

the change of quality produced, by food or

medicine, on the fecretions and excretions of

the human body, although very ufeful inform-

ation might be derived from it. Thus for ex-

ample, could we medicate the milk of nurfes,

we mould be better qualified to cure the diieafes

of the children whom they fuckle. There is a

fpecies of foetid breath (dyjodia pulmonica)> to

which perfons of a narrow cheft and fcorbutic

habit are peculiarly incident. It feems to origi-

nate from the want of power to make a full

expiration, by which too much perfpirable mat-

ter is retained, and corrupted by ftagnation in

the veficles of the lungs. In fuch cafes, I have

found the moll falutary effects from the ufe of

myrrh and fixed air, internally adminiftered.

Thefe fv/eetening and antifeptic fubftances are

C c 4 probably
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probably carried to the lungs, and difcharged

together with the offenfive vapour, which they

correct, at the fame time that they invigorate the

fmalleft ramifications of the bronchise. For I

cannot impute their action, folely at leaft, to their

corroborant powers ; becaufe neither fteel, the

Peruvian bark, nor other tonics, are exhibited

with the fame fuccefs.

It has been fhewn above, that an aftringent

fubflance may be conveyed to the bladder, fo as

ftrongly to impregnate the urine. And there is

no reafon to prefume, that this is owing to any

particular fubtlety in . the lignum Cfimpechenfe.

Were proper tefts to be applied, the prefence of

other remedies might, perhaps, be frequently

difcovered in that recrementitious fluid. And

thus we mould have at command various means

of cure, adapted to the diforders of thofe organs.

I shall clofc this fecYion with a paffage from

Dr. Fuller, which, if it be the refult of accurate

obfervation, corroborates what has been above

advanced. Speaking of the balfam of Copaiba,

he fays, Sapore donatur amaro, acrey terebinthinaceo,

admodum penetrant, et in ore durabili j
atque licet

videatur ejfe quadam terebinthin<e /pedes, urinam

tamen odore violaceo minime inficit Mam vero

Japore amaro imbuit, ejufque et Jeri Janguinis, et

faliv<e muriaticamJalfedinem mirifics delet.

II. Reciprocal
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II. Reciprocal Sympathy between the Sto-

mach mid the Lungs,

A gentleman, afflicted with a purulent ex-*

pedtoration, has found, by repeated experience,

that his fits of coughing may often be fupprened

by a draught of cold water, or a fmall glafs of

wine. His courfe of life has been intemperate

;

and thefe remedies, by diminishing the atonia of

the ftomach, and producing a grateful fenfation

in that organ, allay, for a while, the irritation

which fubfifts in the lungs. In fuch cafes of

phthijis, which frequently occur, the exhibition

of nitre, or other cold debilitating medicines,

tends to aggravate the difeafe, and to haften its

fatal termination. To patients, under thefe

circumftances, porter is generally a very agree-

able and falutary beverage. It quenches thirft;

quiets the cough ; checks the fweating ; and, if

drank only in fmall quantities at once, does not

accelerate the pulfe, or augment the hectic fever.

Ann Ogden, aged ten years, was admitted an

out-patient of the Manchefter infirmary, and put

under my care on the twenty -fecond of Novem-
ber 1779. On the eighteenth fhe had been

attacked with a moft pungent pain in the ftomach.

The fucceeding day, a violent fpafmodic cough

enfued,
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enfued, and her ftools were obferved to bp.

bloody. She was foon relieved by opiates,

mild purgatives, and a foft demulcent diet:

For the fwallowing of a pin gave rife to thefe

complaints; and the progrefs of them clearly

evinces the fympathy, which the lungs have

with the ftomach. To this law of the animal

ceconomy, phyficians and phyfiologifls have

paid fome attention ; but they have not equally

noticed the . converfe of it ; though it is no

lefs certain, that various pulmonic affections

may powerfully influence the ftate of the

ftomach ; and that the confequent fymptoms

furnifh very important indications of cure.

A physician confulted me, in February 1780,

on account of a fevere afthma, of the humoral

kind, to which he was fubject. At the com-

mencement of the difeafe, he could take feveral

drachms of the vinwn ipecacoanha?. But as his

diforder increafed, the irritability of his ftomach

became fo great, that fifteen drops of the fame

wine often acted as an emetic. The medicine

affording confiderable eafe to his breathing, he

gradually augmented the dofe of it as he grew

better, till he could bear a drachm or two without

retching, and almoft without naufea.

Mr. , in a fevere peripneumony, took,

every fourth hour, two ounces of a decoction of

feneka
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ieneka root and liquorice (VJ. The remedy

created no uneafinefs, and feemed to give relief,

whilft the patient was in an erect pofture j but

when he lay down, a pofition which rendered his

breathing more difficult, every dofe of it aggra-

vated the dyjpncea. In this inftance there feems

to have been a reciprocal, or interchangeable

action between the organs of digeftion and of

refpiration. The increafe of dyjpncea produced

an increafe of irritability in the ftomach ; and

the feneka root, under thefe circumftances, pro-

ved fo ftimulant as to aggravate the oppreffion of

the lungs. This cafe, and I could cite many

others, affords a ftrong confirmation of the pro-

priety of Sydenham's practice, in keeping his

peripneumonic and pleuritic patients out of bed,

as much as their ftrength would permit.

III. Dysury.

Mr. of Knutsford, applied to me in

January 1782, for advice concerning an arthritic

vertigo. I directed a blifter to the nape of his

neck, and the following pills

:

(e) The difagreeable fenfation, produced by the feneka

root, in the fauces, is much abated by combining with it,

in decoftion, a fufficient quantity either of the root, or the

ei'tratt of hquorice, the demulcent quality of which is an

excellent auxiliary in the peripneumony.

R. Gum.
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R. Gum. guaiac. 3 ij.

Sal. amnion, vol. 3j.

Balfam guaiac. q.f.

M. f. pil. medioc. cap. iij. ter de die.

A violent ftrangury enfued. The medicine was

difcontin'ued ; the blifter removed ; and this pain-

ful complaint foon ceafed. In a few days the

pills were repeated ; but the firft dofe renewed

the affection of the urinary organs. A drachm

of the /pedes aromatica was then fubftituted in

lieu of the volatile fait j and this formula

occafioned no pain or inconvenience. But hav-

ing more confidence in the efficacy of the pills

firft prefcribed, I advifed the further trial of

them at the end of ten days : They produced,

however, a third time, the fymptoms of ftrangury,

and were therefore entirely laid afide. Is it not

probable, that, in this cafe, there was a tranfla-

tion of the gouty affection to the urinary paf-

fages, produced by the blifter, and augmented

by the ftimulus of the volatile alkali ? A pre-

difpofition being thus formed in thofe parts, the

volatile fait alone might prove, afterwards, fuffi-

cient to renew the malady.

There is afpecies of chronic dysury, to which

perfons of an arthritic or fcorbutic habit, and

who have paffed the meridian of life, are pecu-

liarly incident. It is often miftaken for the

ftone,
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ftone, and aggravated by the ufe of lithontrip-

tics. Indeed it has many fymptoms in common

with that diforder; fuch as frequent and urgent

calls to make water ; pain at each extremity of

the urethra ; a mucous difcharge j tenefmus •>

and fometimes a fuppreflion of urine. But the

patients, who labour under it, feel no uneafy

weight in the pritQnawn3 and always void their

water with much lefs difficulty, in an erect, than

in an horizontal pofture. The complaint, alfo,

may be further diftinguilhed from the ftone by

having Ihorter intervals of eafe j by more fre-

quently injuring the retentive power of the blad-

der, and by occafioning no fudden interruption

to the ftream of urine, in the abfence of pain.

It feems to arife from an acrid defluxion on the

internal coat of the bladder, which is thereby

rendered fo exquifitely fenfible, that the ftimulus

of the urine becomes almoft intolerable ; and

very frequent efforts are excited to expel it.

Thefe efforts, however, mould be reftrained,

becaufe they tend to increafe the pain and

irritation of the bladder, and to prevent the

complete difcharge of its contents •, for that

organ cannot effectually contract itfelf with-

out a due degree of previous diftenfion.

I have tried various remedies in this diforder,

but have found none fo fuccefsful as mercury,

which feldom fails to afford relief, and generally

produces
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produces a cure, if adminiftered with perfeve-

rance, and in fufficient quantity. According to

the urgency of the cafe, one, two, or three

fcruples of the unguentum cceruleum fortius fhould

be rubbed into the thighs every night, till a

flight ptyalifm enfues : The fymptoms for the

mod part abate, before the fpitting comes on,

and after it has continued a while, they difap-

pear entirely.

I was firfl induced to adopt this mode of

treatment, from my experience of the falutary

operation of the remedy, recommended by Dr.

Gilchrift, in a diforder of the bladder, which

bears fome analogy to that which I have de-

fcribed^yj ; but having found that the mercurial

pill is apt to difturb the bowels, and confe-

quently that it is lefs certain of admiflion into

the fyftem, I have, in my later practice, preferred

the ufe of the unguentum cceruleum. In {lighter

cafes, indeed, I fometimes give half a grain of

calomel, with two grains of James's fever pow-

der, twice every day; and this fmall dofe of

mercury, if duly continued, may fuffice to effecl:

a cure, without producing any falivation, or

even forenefs of the mouth. In a late inftance,

an habitual head-ach, with which a difficulty

and pain in making water were complicated,

gave way to this remedy.

(f) Phyfical and Literary Eflays, vol. III.

From
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From the falutary operation of mercury in

the dyfury, it may be fufpe&ed, perhaps, that

the difeafe originated from the lues venerea. I

formerly entertained this idea myfelf; but fur-

ther experience has convinced me, that it has no

foundation in more than half .the cafes which

occur , and confequently, in explaining the

action of the remedy prefcribed, we muft not

have recourfe to the fecret powers of a fpecific,

or an antidote.

MANCHESTER) FEB. 26, I783.
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MISCELLANEOUS

PRACTICAL OBSERVATIONS;

COMMUNICATED TO DOCTOR DUNCAN (a).

FLOWERS OF ZINC.

SEVERAL years ago I was confulted by a

young gentleman, about nineteen years of

age, who laboured under a deep cough, attended

with a hoarfenefs. * He was returning from

Liverpool, the place of his apprenticefhip, to

pals fome time with his friends in the eaftern

part of this county. I recommended a milk

diet, gentle exercife, country air, and a decoc-

tion of the feneka root and liquorice. How
long he purfued this plan I am uncertain, as I

never faw him afterwards. But my friend Dr.

Dobfon informed me that he came back to

Liverpool, and was put under his care. Dr.

(a) Inferted in the Medical Commentaries, vol. V. p. 166.

Alcock
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Alcock was alfo called to his afliftance, and

many judicious remedies were prefcribed, but

with no lafting good effect. Dr. Dobfon now

began to fufpect that his cough was fpafmodic,

and directed for him the flowers of zinc. This

remedy, in a few weeks, produced a perfect

cure; and the young gentleman has ever fince,

I believe, remained free from his diforder. The

communication of this account firfb induced me

to make trial of zinc, in various pulmonary

affections ; and I fhall relate a few inftances of

the fuccefs, which has attended the exhibition

of this remedy.

Mrs. P. aged twenty-eight, a lady whofe con-

ftitution had been much impaired • by frequent

child-bearing, was attacked with a fevere afthma, of

the nervous kind, in the winter of the year 1776.

The afthma was cured by the ufual methods of

treatment ; but left behind it a deep convulfive

cough, the fuccuffions of which were no lefs fre-

quent than violent. Gum ammoniac, paregoric

elixir, fp. nitri dulcis, and other remedies, were

fucceflively tried. Little or no relief being

obtained, I had recourfe to the flowers of zinc,

beginning with half a grain twice in the day, and

gradually increafing the dofe to a grain and a

half. The beneficial effects of this antifpaf-

modic were foon vifible ; and in eight or ten

days the patient was freed from her cough. A
Vol. II. D d relapfe
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relapfe afterwards occurred from cold. The
Tame medicine was repeated, and the cough

again yielded to it as before.

T. B. P. a youth about ten years of age, had

a deep hoarfe cough, without any expectoration.

The found of it was very unufual, and not to be

defcribed ; and it was attended with a quick, but

feeble pulfe, flufhings in the face, and pain in

the bread. Every morning, about two o'clock,

the cough recurred with great violence, and con-

tinued, almoft without intermiflion, till four or

five. There was reafon to fufpect worms, and

I had been careful to cleanfe the prima via, on

the firft attack of the diforder. A folution of

Ipermaceti and gum ammoniac, with a few drops

of tint!, thebaic, having no effect, I had recourfe

to the flowers of zinc. Half a grain was given

at noon, and the fame dofe repeated at bed-

time. The night paffed with only a flight return

of the cough j and, by continuing the ufe of this

remedy, the youth perfectly recovered in a few

days.

Mrs. B. laboured under a phthifis pulmonalis,

during the whole period of pregnancy. The

violence of her cough occafioned a premature

delivery ; and continued after that event, without

abatement. Opiates never failed to afford relief

;

but they fometimes affected her head fo much,

that me intreated me to try fome other remedy.

She
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She was of an irritable habit, and was troubled

with ipafmodic pains, in various parts of her

body. I prefcribed the flowers of zinc; which

foon mitigated her cough, and eafed her wander-

ing pains. This medicine was continued only

two days ; but the cough remained moderate,

more than double that fpace of time. It re-

curred, however, with feverity, and I had again

recourfe to the zinc. The beneficial effects of

this remedy were not now fo great, or fo im-

mediate as before ; but they were fufficiently

apparent to encourage perfeverance in the ufe of

it. In a few days, a truce from the violence of

the cough was again obtained; and the patient

was enabled to difcharge great quantities of

phlegm with facility, and without pain ; for her

expectoration was always moll free and copious,

when the cough was gentle and moderate. This

evacuation, with the heflic fever which accom-

panied it, gradually wafted her flefh and ftrength

;

and there was no further occafion for a repetition

of the flowers of zinc : For, in the laft ftage of a

pulmonary confumption, it often happens, that

the fymptoms of the diforder, by degrees, grow

lefs painful and violent, as the patient approaches

nearer and nearer to the termination of life. I

have known the pulfe to fink gradually from

one hundred and thirty to feventy ftrokes in a

minute, and to continue about this number

D d 2 during
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during ten or twelve days preceding death. Nor
will this fact feem wonderful, when we Teflect,

that the functions of the brain are no lefs injured

by inanition, than by plenitude ; and, that the

fenfibility and irritability of the heart and blood

vefTels muft be regulated by, and dependent

upon the ftate of the nervous fyftem^J.

COLIC.

(b) Auguft i, 1789. Zinc is a very ufeful remedy

in the hooping cough, adminiftered twice or thrice

dally, in naufeating dofes.

In cafes of great debility of the ftomach, when too large

a proportion of mucus is fecreted, zinc may be given

with great advantage, and repeated occafionally, as an

emetic. The operation is generally fpeedy, eafy, and

fucceeded by a fenfible increafe of tone in the digeftive

organs.

I lately prefcribed for —— B. Efq. on account of a

chronic dyfpncea, pills compofed of myrrh, zinc, and camphor.

The dofe of zinc, daily given, was at firft only three, but

afterwards fix grains. About the beginning of July, I was in-

formed that ** the patient had been alarmed with a difagreeable

*' fenfation in the whole of one fide, an inability, as it were,

" at times to ufe either the leg or the arm ; and that he fome-

" times felt a fimilar affection in the tongue, when talking,

" which momentarily deprived him of the power of articula-

" tion."

In confequence of this account, fal martis was fubftituted

for the zinc ; and the patient experienced no longer the fymp-

toms defcribed. There is fome prefumption, therefore, that

they were owing to the a&ion of this medicine. Yet I have

adminiftered it, during a long fpace of time, to very delicate

and
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COLIC.
In violent colics, attended with vomiting and

an obftinate conftipation of the bowels, it has

been the common prattice amongft phyficians to

give opiates in conjunction with purgatives. This

method of treatment has been lately improved,

by adminiftering the opiate firft, and the purga-

tive an hour or two afterwards. But I take the

liberty of fuggefting to you another mode, which,

as far as my own experience extends, has proved

the moft fuccefsful. I direcft three or four oun-

ces of a ftrong deco6tion of poppy heads, with

twenty, thirty, or forty drops of tinttura thebaica,

to be injected, into the interlines, and retained as

long as poflible. If it be fpeedily difcharged, the

clyfter is repeated till the pain is relieved, and the

vomiting ceafes. A dofe of calomel and jalap,

or of any other brifk cathartic, is then admini-

ftered and its operation quickened by the ufe of

fenna tea, of a folution of the neutral falts, or of

and irritable fubje&s, without ever before obferving from it

any injurious effedls. Dr. Cullen, however, quotes the

Experiments ofM. Hellot, as affording a proof that zinc, in a

certain quantity, may operate as a violent poifon (Mat. Med.

vol. II. p. 30.). I fear it fometimes contains a mixture of

arfenic : Particular care, therefore, fhould be employed in the

preparation of it ; nor mould it ever be long adminiftered in

large dofes.

D d 3
"

f/
caftor
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caflor oil. By this procefs, evacuations are pro-

cured with more eafe, certainty, and expedition,

than by any other which I have tried. For

opium, when given in a clyfter, does not check

the periftaltic motion of the interlines, nor

counteract the operation of any purgative, fo

powerfully, as when received into the ftomach.

And, in this way, it is mod efficacious in

alleviating the ficknefs, and in putting a flop to

the violent retchings with which colics are often

attended. The tafte of laudanum is fo naufeous,

that it is often rejected as foon as fwallowed.

And, if the extratlum thebaicum be given in a

folid form, time muft be allowed for its folution,

before any effect can be expected from it.

HTDROCEPHALU S INTERNUS.

The fatality of the hydrocephalus internus has

been acknowledged, and lamented by the moft

experienced and intelligent phyficians. The

late Dr. Whytt, of Edinburgh, has recorded

twenty cafes, which baffled his lkill and judg-

ment ; and a phyfician of the higheft reputation,

in his excellent remarks on this diforder, can-

didly confeffes, that it is not in his power to

fuggeft any probable means of curing it, and that

it has hitherto difappointed all his attempts,

both when confided in alone, and in confultation

with the ableft of the faculty (a).

(c) See Medical Obfervations and Inquiries, vol. V. p- 4-c.

About
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About fix weeks ago, the fame very ingenious

friend, whom I mentioned to you under the ar-

ticle of zinc, acquainted me, that he had success-

fully administered mercury, in fuch quantity as

to falivate, in one inftance of the hydrocephalus in-

tertills. As the cafe appeared to be clear and in-

dubitable, and the efficacy of the remedy fuffi-

ciently probable, I determined to avail myfelf of

fo important a difcovery, on the firft occurrence

of the difeafe in my circle of practice. This

has lately happened, and I mail give you a

minute hiftory of it, copied verbatim from my
regifter.

September 4, 1777. Master H. a child at the

breaft, aged feven months, has laboured about a

fortnight under a flow irregular fever. His eyes

have been now and then a little diftorted j he has

been affected with fome degree of ftupor; his

gums have been inflamed and tender ; and his

mouth uncommonly dry. No tooth has yet made

its appearance. An emetic has been admini-

ftered ; a blifter applied to his back ; and his

belly has been kept foluble by repeated fmall

dofes of magnefia. During the action of the

blifter, he was thought to be much better ; but

he foon relapfed into his former ftate.

About three o'clock this morning, he was

convulfed ; at nine I faw him, and, from his

D d 4 countenance
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countenance, inftantly fufpected a dropfy of the

brain. The fymptoms confirmed my appre-

henfions. His fkin was hot, yet his pulfe beat

only feventy-eight ftrokes in a minute, which

were irregular. The pupils of his eyes were

confiderably, but unequally dilated; nor did

they contract much, when a lighted candle was

fuddenly held before them. He often fquinted,

efpecially with the right eye, and feemed to take

no notice of any object around him. He refufed

the breaft, and feldom fwallowed, till the lips

and tongue had been ftimulated with a feather.

During feveral days paft, he had been fre-

quently obferved to rub the end of his nofe,

when his hand was at liberty. And, notwith-

ftanding his ftupor, he had been uncommonly

watchful. I examined his head, and found a

manifeft tumor of the bregma, which had never

before been noticed. Convinced, by all thefe

circumftances, that the child laboured under the

hydrocephalus intemus, and that he was now in

the fecond ftage of that diforder, I diretted ten

grains of the unguentum mercuriale mitius to be

rubbed into his thighs, every three hours, till the

mouth mould be affected ; and a tea-fpoonful of

the following mixture to be given, whenever the

convulfive fymptoms recurred.

R. Salis ammon. vol. 3i. Sued Limon. 3W. Mofch.

opt. mucilagine G. Arabic. Joint, gr. vi. Saccb.

alb. q.J. ad gratiam. M. Small
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Small blifters were applied on each fide of the

head, juft below the bregma, and a folded Tag,

frequently moiftened with brandy, was laid upon

the tumor, to promote abforption. An emetic

had been given early in the morning, before I

faw the child, by which a large quantity of bile

was difcharged ; and a veficatory had alfo been

applied to his leg.

September 5th, nine o'clock. The child has

had frequent convulfions in the night j his right

eye is much diftortedj and it has been remarked,

that he feldom moves the right hand. The pulfe

beats one hundred and twenty ftrokes in a minute.

Two fcruples of the mercurial ointment have

been ufed, and he has taken five grains of mulk,

A large difcharge of ferum has been produced by

the blifters. Five o'clock, P. M. The tumor of

the head is fenfibly diminished , the child's mouth

is now moift, and often filled with faliva; and

his tongue appears to be fwollen. His pulfe

beats one hundred and forty-fix ftrokes in a

minute. I directed another blifter to be applied

to the head,

September 6th. His convulfions have been

much {lighter ; his eye is lefs frequently dif-

torted ; and the pupils of each are more

contracted. The ftupor is confiderably abated

;

the child feems to take fome notice, diftinguifhes

taftes, and fwallows freely. The mulk has been

continued

;
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continued and half a drachm more of the mer-

curial ointment has been confumed. A clyfter

was injected laft night, but ineffectually. I

therefore prefcribed a grain of jalap, mixed with

an equal, quantity of fugar, to be given every

three hours till a motion to ftool fucceeded.

September 7th, The child has palled the

night more comfortably, but not free from

convulfions. His head has fweated profufely
;

and the blifters have run much. The tumor of

the bregma is confiderably reduced. The jalap

operated gently laft night, and the mercurial

unction has been twice repeated. There is an

evident mitigation of all the fymptoms.

September 8th. About eleven o'clock laft

night, the child was attacked with fevere con-

vulfions, which recurred frequently, till fix

o'clock this morning. He has had a fhort fleep,

and is now compofed. His pulfe beats one

hundred and forty ftrokes in a minute j his heat

is moderate and his fkin foft and perfpirable.

The mercurial ointment has been again ufed

;

but, though his gums and tongue are fore and

very moift, his breath is not offenfive. I directed

a grain of calomel to be immediately given, to

procure a ftool ; and a blifter to be applied to

the occiput.

September 10th. A diftant call from Man-

chefter, prevented me from vifiting the child

yefterday.
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yefterday. He has paffed two nights almoft

entirely free from convulfions. Ten grains of

the mercurial ointment have been again rubbed •

into his thighs. The dofe of calomel occafioned

three very offenfive ftools ; and directions are

given to repeat it, as he is again coftive. The

blifter applied to the occiput, like the others, has

produced a very copious difcharge. The tumor

of the head is now fcarcely perceptible. Pulfe

one hundred and twenty.

September 12th. At twelve o'clock laft

night, the convulfions recurred with greater

violence than ever, and ftill continue. Two
teeth have almoft protruded through the upper

and the fame number through the lower gum.

Pulfe one hundred and fixty, tremulous, and

irregular. I directed that the child fhould be

immediately put into a warm bath, and that the

following remedies mould be adminiftered.

R. Infuft. rad. Valer. fortijfimi §«.

AJJrffcetid. eletlie. 3fs. M. f. EnemaJlatim in-

jiciendum.

R. Tintl Valer. volat. ^ii. Dentur gutta jii. Jub-

inde e cochleari parvulo Infufi rad. Valer. fylv.

Jub forma Hhea parati.

The convulfions continued, but with lefs vio-

lence , and the child expired about x>ne o'clock

in the afternoon.

The
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The deplorable cafe, which I have related,

appears to have originated from the irregular

action, produced in the fyftem, by dentition; and

from the want of a due fecretion of faliva in the

mouth, by which the fluid difcharges were pro-

bably increafed in the ventricles of the brain.

That thefe difcharges were diminilhed, and that

the extravafated water was abforbed by the

powerful action of the mercury, may be pre-

fumed from the mitigation of all the fymptoms

which fucceeded the falivation. And, I am
inclined to believe that the convulfions, under

which the child expired, were more owing to the

irritation of his gums, by the protrufion of four

teeth, than to any remaining water in the brain

;

For the tumor of the head had entirely difap-

peared ; and, after death, there was a manifeft

depreflion of the bregma. During the fpace of

a week, one hundred and ten grains of the ungu-

entum mercuriale mitiusy which contain about

twenty-two grains of mercury, were confumed,

in the ufual way of friction. Perhaps half of this

quantity might be abforbed, and carried into

the courfe of circulation; to which may be added,

part of the two grains of calomel adminiftered

internally. The fymptoms of the falivation were

not violent ; and the effects of the mercury did

not appear formidable or alarming, even to the

parents of the child, who were apprized of the

nature
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nacure of the diforder, and fully approved of the

trial of this new method of treatment. The

death of my patient will not, I hope, difcourage

the farther ufe of the remedy employed, when it is

recollected, that he was in the mod irritable

period of infancy ; that he was ftruggling under

dentition j and, that a dropfy of the brain was

not fufpefted till the conclusion of its fecond

ftage, when the nervous fyftem had been fhocked

by fevere convulfions.

EXTRACT OF A .

SECOND LETTER to Dr. DUNCAN.

HYDROCEPHALUS INTERN US (aJ.

THOUGH the arguments of your very in-

genious correfpondent, Dr. Simmons, have not

produced any change in my fentiments ; yet I

think myfelf obliged by his candour, and ho-

noured by his politenefs. And as I am per-

fuaded that his ftrictures proceed from the love

of truth, and a fpirit of benevolence, I doubt

(a) Infertcd in the Medical Commentaries, vol. VI. p. 224.

not
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not it will afford him fatisfaction to hear, that

farther experience has furnifhed me with fuller

evidence of the fafety and efficacy of mercury,

timely adminiftered, in the hydrocephalus internus.

One of my own children, a girl, aged three

years and three months, has lately been a fe-

vere fufferer under this alarming malady. As

foon as the charadteriftic fymptoms of the dif-

eafe clearly manifefted themfelves, I laid afide

all other remedies, convinced, by repeated ob-

fervation, of their infufficiency ; and trufted

folely, though with much folicitude, to the in-

ternal and external ufe of mercury. In forty-

eight hours, figns of amendment appeared,

and her recovery was perfected in fix days.

During this fpace of time, thirteen grains of

calomel were adminiftered, and feven fcruples

of the unguenturn mercuriale fortius carefully rub-

bed into her legs.

I do not fend you a detail of the cafe, becaufe

I mall probably offer it myfelf to the public.

For, having marked every circumftance of the

difeafe with the watchful and anxious attention

of a parent, I may, perhaps, have acquired

a more intimate knowledge of its nature, and

of the peculiar operation of mercury in the cure

of it, than can be obtained in the ordinary courfe

of a phyfician's practice. I am willing to hope,

at



OBSERVATIONS. 415

at leaft, that I have been able to guard againft

deception.

In the treatment of the hydrocephalus internus,

no remedy has had a more general trial than

blifters : I have often employed them myfelfj

but never yet faw any inftance, in which they

could be faid to produce other than palliative

effects. The publication of Dr. Ambrofe Daw-

fon, referred to in the laft N°. of the Medical

Commentaries, has not yet fallen into my hands ;

but that learned and judicious phyfician informs

me, that his notes were not fufficiently minute

and particular, to afcertain the cafes to be of the

malady in queftion. The fatality of the diforder,

he fays, convinced him that purgatives and

diuretics are given on a bad theory ; and the

main defign of his paper is to incite the faculty,

to attempt the difcovery of a more fuccefsful

method of cure.

Mention is made of only one blifter, in the

curious hiftory of a dropfy of the brain, com-

municated fome time ago, by my friend Dr.

Dobfon. This was applied between the moul-

ders, on the fourteenth of February 1775. On
the fifteenth, the difeafe feems, by the doctor's

letter which now lies before me, to have made a

rapid progrefs ; the mercurial courfe was there-

fore commenced, and continued till the twenty-

fecond, when the child was out of danger.

Vol. II. E e ESSAY



ESSAY XIIL

AN ACCOUNT

OF AN

EARTHQUAKE in SEPTEMBER 1777^).

ON Sunday, the fourteenth of September,

at eleven o'clock in the forenoon, a

fevere mock of an earthquake was felt at Man-

chefter, which extended itfelf through a circuit of

more than three hundred miles. The morning

was unclouded and ferene, the wind was eafterly,

but fuddenly veered into the oppofite quarter,

about the time of the earthquake j and the air

was temperately warm, without any fulphureous,

or other offenfive vapours.-

The fummer has been cold and wet ; but to-

wards the end of Auguft, the weather changed,

and has continued dry and pleafant, with few

intermiflions to the prefent time, September 26,

(a) Inferred in the Annual Regilter, vol XX. p. 78.

1777.
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1777. The Aurora Borealis has not often ap-

peared, and ftorms of thunder and lightning

have been uncommonly rare. Two months ago,

a water fpout is faid to have fallen near Hudders-

field, a town in Yorklhire, between twenty and

thirty miles diftant from Manchefter.

During the ipace of three weeks before the

earthquake, vegetation was uncommonly vigo-

rous. On the Sunday preceding it, an ele6tri-

cal machine collected more fire that it had ever

been known to do before.

Different churches in this town Jeem to

have been very differently affected by the mock.

St. John's church was moft, St. Paul's leafl:

agitated. The former is built of {tone upon a

dry rocky foundation -

s and the galleries are Sup-

ported with pillars of caft iron. The latter is

a brick building ; has a clayey wet foundation,

and a common fewer runs under it. Four leaden

fpouts alfo, which convey rain from the roo£

appear to pafs into the ground. I fay appear

to pafs, becaufe at the bottom they are covered

with wood, and the clergyman of the church

has not yet afcertained the fact.

The bell of St. Mary's church was heard to

ring during the (hock. An electrical rod palTes

through the fteeple, which may perhaps account

for this peculiarity.

E e 1 The
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The fhock was trifling at my country houfe

at Hart-Hill, which has many high trees about

it ; whereas it was feverely felt at a gentleman's

houfe in the neighbourhood not fo circumftanced.

A noise was antecedent to the concuflion, and

gave the alarm to many perfons, who were in-

fenfible of the fliock. It was particularly loud

in feveral houfes which have electrical con-

ductors.

Few travellers, either on horfeback or in carri-

ages, perceived the earthquake. The paflage

boat upon the Duke of Bridgewater's canal was

(topped in its courfe, as if it had ftruck upon

a cable, or other obftacle. Many perfons feemed

to be electrified by the fliock; and wandering

rheumatic pains fucceeded it.

A lady received a fudden ftroke on her head,

during the earthquake. She was ftanding in a

clofet, on the outfide wall of which, oppofite to

her head, a leaden fpout terminated, fo as to

form an imperfect conductor.

I am informed by a gentleman, whofe cattle

graze in a large pafture near his houfe, that he

obferved them to be exceedingly agitated before

the earthquake ; and that previous to it, they all

ran to their ufual place of lhelter in ftorms.

These facts cannot be explained by any fup-

pofition of fermentations or explofions in the

bowels of the earth, unlefs thev be confidered as

agents
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agents in the production and accumulation of the

electrical fluid : And many of them feem to con-

firm the theory of Dr. Stukeley and Signor

Beccaria, concerning earthquakes. But in what-

ever manner fuch awful and tremendous events

may be accounted for, the pious philofopher,

when he contemplates them, extends his views

beyond all fecondary caufes j and directing them

to the great Author of the univerfe, regards the

laws of nature only as the exertions of his divine

energy.

%* Mv friend Dr. Prieftley, to whom I have

communicated the preceding obfervations, and

who is much better acquainted with electricity

than I am, feems to be fully fatisfied that the

late earthquake is not to be afcribed to any fub-

terranean caufe. And he is perfuaded that he

lhall be able to produce fimilar phasnomena, by

means of a moft powerful and magnificent elec-

trical machine, now in the pofleffion of Lord
Shelburne, from which he has feen fparks taken

in the open air, at the diftance of twenty inches.

Ee3 OBSERVA-
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OBSERVATIONS ON THE

SILK COTTON of SUMATRA^;.

A FEW weeks ago I received, from the Arch-

bilhop of York, a fmall quantity of the bombax

ceiba, or filk cotton of Sumatra, with a requeft:

that I would inquire, whether it might not be

applied to fome important ufes, in the manufac-

tures of Manchefter. The ipecimen was given

to his Grace by Mr. William Marfden, F. R. S.

late fecretary to the prefident and council of Fort

Marlborough, and author of a valuable work,

entitled the Hiftory of Sumatra. I have fhewn

the cotton to fcveral of our molt ingenious manu-

facturers, who unite in admiring its foftnefs, fine-

nefs, beauty, and filky glofs; but are appre-

henfive, from the fhortnefs and extreme tender-

nefs of its filaments, that it is unfit for the opera-

tions of carding, fpinning, or weaving.

It occurred to me that, in the manufacture of hats,

no operation feems to be required, which would

overftrain the texture of this delicate fubftance;

(«) Inferted in the New Ann. Regift. for 1787, p. [144.]

that
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that it is adapted to the reception of a bright and

permanent dye ; and that its finenefs and foftnefs

might render it a good fubftitute for beaver. A
oentleman, however, converfant in this branch

of trade, to whom I mewed the cotton, and

communicated the foregoing conjectures, is of

opinion that it has not fufficient firmnefs for

matting together, in the ftructure of a hat.

.Notwithstanding thefe difcouragements, I

am not yet convinced, that the Sumatra cotton

might not, by a mixture with other fpecies, with

filk, or with worfted, be rendered ufeful to our ma-

nufactures. And poffibly its fibres may, when

feparately employed, be fufficiently ftrengthened

for the wheel or the loom, by undergoing a due

preparation. Hairs of the fame length vary

much in their powers of extension, when wetted

with different fluids, as Dr. Bryan Robinfon has

proved (b). And may we not infer, from ana-

logy, that the fame diverfity would take place

in the filaments of cotton ? The fact might

eafily be afcertained j and I take the liberty of

recommending the inveftigation of it to fome in-

genious experimenter, interested in the improve-

ment of our manufactures. In this undertaking

three objects may be held in view : 1. To in-

(b) See his Treatife on the Virtues and Operations of

Medicines, p. 178.

E e 4 crea'fe
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creafe the powers of cohefion in the fibres of cot-

ton, without proportionably augmenting their

powers either of extenfion or elafticity. 2. To
augment the power of extenfion, without affecting

that of elafticity. 3. To increafe the power of

elafticity, in conjunction with that of extenfion.

Different fubftances may be found to poflefs qua-

lities adapted to thefe feveral ends, each of which

may be appropriate to fome particular kind cf

manufacture.

Since the foregoing remarks were written, I

have confulted Mr. Marfden's Hiftorv of Suma-

tra, and lhall tranfcribe from it, what he delivers

concerning the bomhax ceiba. " The filk cot-

" ton is to be met with in every village.

" This is, to appearance, one of the moft beau-

" tiful raw materials the hand of Nature has

" prefented. Its finejiefs, glofs, and delicate

" foftnefs render it, to the fight and touch, much
" fuperior to the labour of the filk worm ; but,

" owing to the fhortnefs and brittlenefs of the

" ftaple, it is efteemed unfit for the reel and

" loom y and is only applied to the unworthy

" purpofes of fluffing pillows, and mattreflfes.

" Poffibly it has not undergone a fair trial in the

« hands of our ingenious artifts ; and we may

« yet fee it converted into a valuable manufac-

? c ture. It grows in pods, from four to fix

« inches long, which burft open when ripe. The
" feeds
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« feeds entirely refemble black pepper ; but are

« without tafte. The tree is remarkable from

" the branches growing out perfectly ftraight

« and horizontal, and being always three, form-

<f ing equal angles at the fame height. The
" diminutive Ihoots, likewife, grow flat j and the

" feveral gradations of branches obferve the fame

" regularity to the top. Some travellers have

called it the umbrella tree j but the piece of

" furniture called a dumb waiter, exhibits a more
ft ftriking picture of it(a)"

Q N THE

ACID of T h K(b).

TAR, boiled to drynefs, without addition,

yields an acid liquor, in considerable quantity,

which the workmen injudicioufly throw away

;

though an able chemift informs us, he has known

a perfon in France fave by it many thoufand

dollars (c). I have lately procured feveral gal-

lons of it, from a large pitch manufactory at

(a) Hiltory of Sumatra, p. 126.

(b) Inferted in the New Ann. Regift. for 1787, p. [145.]

(c) See Newman's Chemiftry, by Lewis, p. 288.

Hull.
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Hull. It exceeds greatly in pungency other

vegetable acids ; and I am perfuaded that it

might be employed to advantage, both in phar-

macy and the arts, as a cheap and active men-

ftruum. Such are its corrofive powers, that, I

am informed, it foon proves deftructive to the

large metallic vefiels, in which it is diftilled. If

thefe be of copper, they bear about a year's

working ; if made of tin, they are prefently eaten

into holes, like a honey-comb. It is not eafy to

form an exadr. eftimate of the comparative

ftrength of different acids j but, from feveral

experiments which I made, it appeared pro-

bable, that the acid of tar is to the Jp. vitriol,

fort, in this refpect, as one to fourteen. For five

drops of the former, and feventy drops of the latter

gave the like degree of pungency to equal por-

tions of water ; 'and feemed to be faturated with

equal quantities of fixed alkali. A thin piece of

lead, weighing twenty-three grains, was fufpended

by a firing, feveral weeks, in two ounces of the

acid of tar. The menftruum gradually loft its

natural hue, and afiumed a light yellow. At

firfl the colouring matter fwam on the furface

;

but afterwards the whole fluid became uniformly

tranfparcnt. Its acidity was diminifhed, and a

flight degree of fweetnefs was perceptible in it.

The piece of lead, when taken out, weighed only

fcvcnteen grains and a half; and the furface of it

was
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was covered with a black pigment which ftained

the fingers.

Another piece of lead, exactly fimilar in

form and weight, was immerfed, during the fame

period of time, in two ounces of white wine

vinegar, with the lofs only of half a grain.

From the refult of diefe experiments I think

we may conclude, that the acid of tar would be

preferable to vinegar, both in the preparation of

faccharumjaturni) and acetumlithargyrites\ perhaps

if it could be freed, by farther diftillation, from the

pitchy matter which it contains, the manufacture

of ceruffe or white lead might be greatly benefited

by it. For the pigment, communicated to the

piece of lead fufpended in the acid of tar, pro-

bably arofe from the fuperabundant phlogifton

of the menftruum. A fimilar phenomenon oc-

curs in the operation for making lunar cauftic.

The cryftals of filver, when fufed, aflume a black

colour, which Mr. Macquer afcribes to the

inflammable principle of the nitrous acid, that

attaches itfelf fuperficially to the filver. Perhaps

the acid of tar might be employed, in a purified

ftate, for making verdigrife. I attempted to

afcertain this point j but an accident put an end

to my experiment, before it was completed.

As I have given fpecimens of this acid to

feveral of my chemical friends, I flatter myfelf

that
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that fome valuable difcoveries will be made of
its application to pharmacy, and to the arts.

May 14, 1783.

Since this paper was written, I have been

favoured widi a letter from Mr. Charles Tay-

lor, an eminent callico printer and a competent

judge of the fubject, who exprefTes himfelf in the

following terms : " The acid of tar, I am con-

" fident, might be rendered of great confequence

" in various manufactures, particularly in the

<f callico printing bufinefs, in which a very great

" confumption is made of folutions of iron in the

" vegetable acid, as well as of folutions of lead

<c in the fame acid. I think the folution of lead

tf in the acid of tar, though the liquor may not

<c be perfectly clear, would be an excellent fub-

« ftitute for the faccharum faturni, ufed in that

fc branch of bufinefs ; more particularly as the ex-

" pence of the cryftallization would be avoided."

" The -acid liquor, which is procured from pit

coal when diftilled for tar, is at prefent thrown

away, as I have been informed by a perfon who

is much engaged in this bufinefs." See Bifhop

Watfon's Chemical Eflays, vol. II. p. 353.

OBSERVA-
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OBSERVATIONS

ON THE CONSTRUCTION AND POLITY OF

PRISONS;
Communicated to the Editor, ofthe Gent. Magazine^a).

SIR, MANCHESTER, JUNE 22.

THE erection of a new gaol for the divifion

of Ipfwich, and of a houfe of correction for that

of St. Edmond's-Bury, having engaged the at-

tention of the inhabitants of Suffolk, Capel Lofft,

Efq. an able and active magiftrate of that county,

confulted Dr. John Jebb concerning their polity

and conftruction. The anfwer returned by him

was printed in 1785; and I was honoured by

Mr. Lofft with a copy q|" the tract, which is now

inferted in the fecond vol. of the Doctor's works.

It is written in the true fpirit ofphilanthropy, and

contains many judicious and important obferva-

tions. But, differing in opinion from the amiable

and refpectable author on one effential point, I

(a) Inferted in the Gent. Mag. for Sept. I787, p. 765.

availed
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availed myfelf of the privilege granted me, and

tranfmitted my fentiments to Mr. Lofft without

referve, trufting they would be communicated to

Dr. Jebb, whofe friendly correfpondence I fome-

times enjoyed. But the melancholy event of his

death occurred about the time when my letter

arrived ; and it was delivered to Lord 'Chedworth,

as chairman, for the confideration of the juftices

at the quarter-feffion. If you think fuch a mite

towards the general flock of public information,

on a fubjedt which now happily interefts the phyfi-

cian, the philofopher, and the ftatefman, in al-

moft every country of Europe, will be an accept-

able contribution, the publication of it in your

Repofitory will oblige your conftant reader.

Copy of a Letter to Capel Lofft, Efq. of

Trofton Hall, near Bury, in Suffolk, on the

Subjett of Prisons.

MANCHESTER, JAN. 26, I786.

SIR,

PERM IT me to return my grateful acknow-

ledgments for your very obliging letter ; which,

though dated September 22, 1785, arrived only

three weeks ago, together with an interefting

Traft on the Construction and Polity of Prifons.

I admire
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I admire the ability, and honour the patriotic

zeal, which this litde work difplays j and per-

haps I fhall but evince my refpect for the editor,

by offering to him fuch comments and remarks

as the perufal of it has fuggefted to my mind.

Though under the form of a query, it feems

to be laid down as a pqftulaium, that, when in-

fection has once taken place in a prifon, inclofed

by high walls, it will continue to exert its bane-

ful powers with various degrees of malignity,

notwithftanding all the cautions which may be

employed to counteract its influence : and it is

therefore recommended, as ejfentid to falubrity,

that a dry moat, with lhelving fides, like a line

of circumvallation, fhould furround, at a proper

diftance, the place of confinement ; that from the

bottom of this moat a wall fhould be raifed,

twenty-five feet in height j but that the top of it

fhould not exceed the level of the foil. I appre-

hend that this mode of inclofure is impracticable

in large towns, where an extent ef land adequate to

it, with a proper drainage, can feldbm be ob-

tained •, that it would diminifh #e terrors of

imprifonment to the fpectators without, and to

the malefactors within ; that it might afford

means of dangerous communication between

them; that it is in no fituation indifpenfably

neceffary ; and that the forcible manner in which

it is urged, by fuch refpectable authority, may

render
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render the vifitation of moft gaols, on their

prefent unalterable construction, too alarming to

be undertaken by any honorary infpectors, whe-

ther delegated in rotation from the magiftracy,

as Mr. Howard recommends, or appointed by

authority of parliament. I fhall not trefpafs

either on your time or my own, by engaging in

the difcuffion of each of thefe topics : But I feel

it incumbent on me to fubmit, to your candid

confideration, the reafons which lead me to con-

trovert the opinion, " that walls above the level

" of the inhabited furface are incompatible with

tc the neceffary ventilation of a prifon."

Ever fince the receipt of your letter, I have

paid particular attention to the action of the wind

in the court-yard at the back ofmy dwelling houfe,

which is a quadrangular area of about three thou-

fand two hundred and forty fquare feet, in the cen-

ter ofwhich are planted a few trees and fhrubs. On
the north fide it is fcreened by the houfe, which is

three ftories highland eighteen yards in length.

The fouth fide is occupied by a ftable, coach-

houfe, &c. On each of the other fides, lower offices

are erected ; but behind thefe, confiderable build-

ings rife, the property of my neighbours. This

area, therefore, is as much fecluded from venti-

lation as the court-yards in many of our prifons

;

yet I have uniformly obferved, that a very gentle

wind fuffices to give motion to the fhrubs, and

even
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even to blow about the ftraw and other light

bodies on the flagged pavement, with which it is

environed. The fun-fhine alfo, on the calmeft

day, cannot fail, by the heat which it commu-

nicates, to difiipate the noxious vapours, and

renovate the air. And every fhower of rain per-

forms the fame falutary office.

The means of obviating contagion, or the

antidotes to it where it fubfifts, feem to be three-

fold. 1. Such as weaken its energy by dilutiony

or by a minute divifion of its particles. 2. Such

as operate folely on the human body, by counter-

acting its fufceptibility of infection. 3. Such as

affect the poifon itfelf, rendering it innoxious, by

producing fome chemical or other change in its

nature. A familiar analogy may, at once, illuftrate

and confirm this propofition. It is well known,

that a grain of tartar emetic will excite vomiting.

But if this antimonial preparation be difTolved in

a very large portion of water, the emetic power,

which it poirefied, will be dellroyed. The fame

lofs of power will enfue, if a dole of opium be

adminiftered, either previoufly or in conjunction

with it, by which the ftomach will become in-

fenfible to its action. And, laftly, if an alkaline

fait be added to it, the decompofition thus pro-

duced will render it inert. A knowledge of thefe

feveral correctives of contagion is interefting to

the magiftrate as well as to the phyfician. But

Vol. II, F f the
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the moft important of them, and what is now
chiefly to be confidered, is dilution, which may, I

truft, be accomplifhed, fo as to obviate the com-

munication of infection, by fmaller fupplies of

frefh air, than you feem to apprehend.

Contagion, like all other poifons, muft fub-

fift in fome definite quantity, or degree of con-

centration, to be capable of producing its dele-

terious effects. And though the minimum, or

leaft point of activity, under which, when reduced

by diffufion, it becomes innoxious, hath not, and

perhaps cannot, be precifely afcertained, yet we

have iufficient evidence to fatisfy us, that this

fubfifts at no great diftance from its fource.

Dr. Mackenzie, who practifed phyfic thirty years

in the cities of Smyrna and Conftantinople,

allures us, that he was never afraid to go into a

large houfe wherein a perfon lay under the plague,

provided the patient was confined to one room.

And the Rev. Thomas Dawes, chaplain to the

Britifh. factory at . Aleppo, in his account of a

dreadful peftilence which raged with fuch vio-

lence in that place, in the years 176 1 and 1762,

that from two to three hundred perfons were

buried daily, relates, that the plague twice broke

out in two houfes adjoining to that in which the

Britifh Conful lived: But although, according

to the cuftom. of the eaft, they conftantly flept,

during the months of July and Auguft, in the

open
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open air on the houfe top, and a Francifcan friar,

whole bed was only fix yards diftant from that of

Mr. Dawes (both being placed near a wall eight

feet high, by which the terraces of the two houfes

were feparated), died of the difeafe after two

davs illnefs, yet he and all the family efcaped

infection. I fhall recite a more remarkable fact

from the authority of my late honoured friend,

Sir John Pringle, which (till further illuftrates

what has been advanced. In the year 1750, on

the feventh of May, the feffions commenced at

the Old Baily, and continued feveral days,

during which time more criminals were tried}

and a greater multitude was prefent, than ufual.

This court is only thirty feet fquare; and the

corruption of the air was aggravated by the foul

fteams of the bail-dock, and of two rooms open-

ing into it, in which the prifoners were the whole

day crowded together, till they were brought

forth to take their trial. The bench confuted

of fix perfons, four of whom died of the gaol-

diftemper, together with two or three of the

council, one of the under merifFs, feveral of the

Middlefex jury, and above forty other perfons.

It is to be noted, that the Chief Juftice, who fat

on the Lord Mayor's right-hand, efcaped ; whilft

his Lordftiip, with the reft of the bench on his

left, was feized with the infection; that the

Middlefex jury, on the fame fide of the court,

F i 2 loft
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loft many, whilft the London jury, oppofite to

them, received no injury ; and that, of the mul-

titude prefent, but one or two, or at moft a fmall

number, of thofe that were on the fide of the

court to the Lord Mayor's right-hand, were

taken ill. Sir John Pringle afcribes this partial

action of contagion to the opening of a window

at the end of the court moft diftant from the

bench, by which he deems it probable that the

poifonous miafms were directed to, and accumu-

lated in, that part of the hall where the fatality fo

remarkably occurred. And I think we are

equally warranted to conclude, from his narrative,

that the air of the whole court, muft have been

contaminated, and that a moderate degree of

dilution fufficed to render the contagious par-

ticles innoxious.

Thus far I had written more than a month

ago, as you will perceive by the date of my letter.

Succeflive and very urgent engagements have

diffipated my thoughts on this interefting fub-

ject, and ftill continue to engrofs my time. I

hope you will not infer from the obfervations,

which I have with much freedom fuggefted to

you, that I regard the ventilation of gaols as an

obje6t of little importance i for it appears to me

to claim the moft ferious attention, fo far as it

can be rendered compatible with the eflential

purpofes of confinement. And, I rejoice to find,

that
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that Mr. Blackburne, an ingenious architect

now employed in this county, and in various

other parts of England, in the erection of new

prifons, propofes to furround them with a wall

of no great height, but covered at the top with

chevaux de frife, which will afford perfect fecurity,

at the fame time that it is pervious to the wind.

I meant to have offered to you fome hints

concerning the accommodation, clothing, diet,

indulgences, and medical treatment of the pri-

foners, as they relate to the prevention or cure of

the gaol-diftemper. But I have at prefent no

leifure to digeft my thoughts j and it is probable

they would convey little information to one who

has fo fully confidered thefe fubjects. When you

fee Dr. Jebb, be pleafed to prefent my beft

refpefts to him : He has a claim to the warm
efteem of every lover of his country.

This letter will be conveyed to you by Mr.

Blackburne. I am called to a meeting of our

magiftrates, which is to be held to-day for the

purpofe of conferring with him on the erection

of a new prifon here.

I have the honour to be, with very cordial

j&k Sir, %\
Your moft faithful humble fervant,

T. P.

F f 3 REMARKS
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REMARKS
RELATIVE TO THE IMPROVEMENT OF THE

MANCHESTER INFIRMARY;

COMMUNICATED TO THE

Editor of the Gentleman's Magazine (a).

MANCHESTER, MARCH IQ.

IN confequence of Mr. Howard's vifit, the

beginning of laft year, to the infirmary at Man-
chefter, and of the remarks which he commu-
nicated concerning the general ftate of it, the

following refolution was voted by the weekly

board of truftees on the eighteenth of February,

1788

:

fe Ordered, that all the phyficians, furgeons,

" and vifiting apothecaries, and fuch other per-

" fons as they fhall think proper to affift them,

<f be requefted to examine into the ftate of all the

" wards, with refpect to their ventilation, and to

<f the cleanlinefs and condition of the beds and

fC furniture 5 and to report their opinion of the

fa) Infertcd in the Gent. Mag. for March 1789, p. 191.

" fame^
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" fame, in writing, to the next quarterly board ;

" and to meet for that purpoie in the infirmary,

" every Thurfday, at eleven o'clock until they have

« given in their report."

This resolution induced me to offer the follow-

ing remarks to my brethren of the faculty,

previous to the formation of our report. And

as they may be applicable to other infirmaries,

perhaps you will give them a place in your valu-

able mifcellany. The perufal of Mr. Howard's

excellent work on Lazarettos, of which he has

lately favoured me with a copy, has renewed my
attention to the polity of hospitals. You may,

therefore, expe£t a further correfpondence on

this very interefting topic, if the prefent hints

meet with a favourable reception from your

readers.

Remarks relative to the Improvement of the

Manchester Infirmary.

MARCH 10, I788.

Ventilation, cleanlinefs, and the numbers,

ftate, and accommodation of the patients, are

the chief caufes which affecT: the falubrity of

the air in hofpitals. And I fliall take the liberty

of offering a few remarks on each, as referable to

the infirmary at Manchester.

F f 4 1, Ventilation.
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i. Ventilation. Adequate fupplies of frejh

air are efTential to its purity : But the temperature

of it muft alfo be regarded, with a view to Jalu-

brity. For cold is not only ungrateful to the feel-

ings of the fick, commonly very acute, but, in

many difeafes, is injurious by its fedative action;

and has often been fufpedted of giving energy

to infection. The ventilation too mould be ac-

complifhed without any current of wind, percep-

tible at leaft by the patients ; for, ignorant of the

nature and effects of contagion, they have no ap-

prehenfions of danger from it, but have ftrong

prejudices againft a flow of cool air, efpecially

when in bed or afleep. Thefe prejudices, if they

are to be deemed fuch, claim not only tendernefs,

but indulgence : For, though filenced by autho-

rity, they will operate fecretly and forcibly on

the mind, by creating fear, anxiety, and watch-

fulnefs.

The grates, in the large wards of the infirmary,

appear to be of infufficient dimenfions to produce

a due degree of warmth to the patients who are at

a confiderable diftance from the fire. Yet, to

fuch who are near it, the heat is at prefent, per-

haps, incommodious and unwholefome. A
frame of wood, lined with tin, like a kitchen

hafler, mould therefore be placed on each fide of

the chimney, which would reflect warmth on the

patients remote from, and be a defence to thofe

who
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who are contiguous to it. The draught through

the chimney would alio be thus greatly increafed,

and the air of the chamber rendered more falu-

brious, both with refpect to purity and tempera-

ture.
*

Near the fire there is a conftant flow upwards

of rarefied hot air, which is accumulated near the

deling. A fupply of frefh air, therefore, from

the outfide of the building, and from the gal-

leries, might be conveyed to each fide of the

chimney, through pipes opening about two feet

below the top of the room, by which the air

would be warmed without contamination, and

retain fufficient fpecific gravity to defcend. Thefe

pipes might be carried from the chimney, along

the cieling, to its center, by which the warm

and frefh air would be more equally diffufed

through the whole chamber.

All the fafhes fhould be made to Aide down-

wards, that, acccording to the feafon of the year,

more or lefs air may be admitted into the cham-

bers of the fick. Locks or bolts fhould be con-

trived for the opening of the fafhes, that the nurfes

or the patients may not have it in their power to

clofe them, when fuch ventilation is deemed ne~

cefTary. In cold weather,' a thin board, of the

length of the window, and doping upwards,

fhould be fixed at the top. of the fafh frame, fo

as to direct the air which enters towards the' ciel-

ing.
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ing. A portion of each tranfom window, at the

back of the infirmary, may be hung on a fwivel,

with the fame precautions, as to its aperture,

which have been recommended for the fames.

The admiflion of air by openings in the archi-

traves of the doors, or in the doors themfelves,

is an improvement adopted in feveral of the

wards, and mould be extended to all of them.

And, as their fupplies of air muft be derived

from the galleries of the hofpital, care mould be

taken that they are perfectly well ventilated.

In the fummer feafon, when fires are laid afide,

the ufe of Dr. Hales's ventilator, in the way

recommended by Sir John Pringle, would be

advifable.

—

<c By them," fays he, " we might

" hope for a thorough purification of the air in

" every ward •, and working them might be a

" good exercife for the convalefcents."

2. Cleanlinejs. The matron of the houfe

mould be ftrictly enjoined to attend to the fre-

quent renewal and airing of the bed-clothes, and

to the warning of the blankets, quilts, &c. fince

thefe, being of a foft and porous texture, are

difpofed to imbibe and to retain putrid and

contagious effluvia.

Scouring the chamber floors at feafonable

times is indifpenfably necefiary. Yet, as the damp

exhalations they occafion may, in fome cafes, be

injurious, hot water with tolerably pure foap lyes

mould
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• mould be employed to expedite the operation, to

render it more complete, and to diminifh the

generation of cold.

Dry-rubbing, with /and, is a practice which

fhould be forbidden. It fouls the furniture,

diftradts the patients with noife, offends the lungs

by the dull it raifes, and may give dilperfion and

activity to many morbific particles.

All the wards and the galleries mould be white-

warned with hot lime annually, and oftener when

malignant diflempers have prevailed. The frame

work of the beds fhould, at the fame time, be

well fcoured. It would be an expence alfo, fully

compenfated by its benefits, if the flock-beds

were on fuch occafions removed.

3. The number, ftate, and accommodation of the

patients. The contamination of the air arifes

chiefly from the crowding too many fick perfons

together in one chamber. Sir John Pringle lays

it down as a rule, in the eftablifhment of military

hofpitals, " to admit fo few invalids into each

" ward, that a perfon, unacquainted with the
*' f danger of bad air, might imagine there was

" room to take in double or triple the number."

If the dimenfions of our infirmary, and the

prefling claims for admiffion into it, be infuf-

mountable obftacles to the adoption of this rule,

permit me, however, to fuggeft the propriety of

making a divifion in all the larger wards. Addi-

tional
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tional Hdes would thus be formed, which would

afford a more favourable pofition for the beds,

by feparating them from each other. Ventilation

would be increafed by the conftrucYion of new
fire-places, &c. and the temperature of the air

would be rendered much more equal, comfort-

able, and falubrious. This improvement would

alfo tend to obviate the fpread of contagion,

and would greatly diminifh the injury, which

the patients muft fuftain from the multiplied

fpectaeles of fuffering, to which they are now

witnefies.

Since thefe obfervations were written, I have

feen and examined the new patent-furnaces, called

Imperial Stoves. They appear to be well adapted

to give both warmth and ventilation to large

rooms, and might be ufed with advantage in the

infirmary. By an ingenious improvement in their

conftru&ion, the air is heated in an earthen, not

in a metallic tube, by which its falubrity remains

perfectly unimpaired. The price of thefe ftoves

Is from three to ten guineas, and is proportionate

to their fize and elegance of form.

FINIS.

INDEX.



INDEX.

A.

ABSORBENTS, remarks on, fa. 161. Capillary attrac-

tion of, 378i note.

Abstinence, effefts of on a young phyfician, II. 27.

Acids, mineral, aftringency of increafed by vegetable alrrin-

gents, I. 70, note. Utility of in biliary difeafes, &c.

102. In the angina maligna, 253.

Vegetable, their peculiar power of fweetening putrid acri-

mony, I. 104. Of neutralizing putrid gall, 102. Im-

moderate ufe of impairs digeftion, 106.

Ackworth, account of chriftenings, &c. in, II. 33—35.

Agarkus clypeatus, fuppofed to be poifonous, II. 188.

Air, factitious, effay on the varieties of, I. 321. Ser

FIXED AIR.

Ajava, root, a powerful remedy for the colic, I. 423.

Altringham, ftate of population in, II. 9.

Alum, added to fyrup of violets produces a green colour, I.

189, note. Succefsful exhibition of in obltinate colics,

401, 459.

Aluminous waters, proper for dyeing black, I. 207.

Angina, inflammatory, blifters applied to the neck probably

ferviceable in, I. 153. Maligna, falutary effetts of blif-

ters in, 154; and of other external applications, 249.

Symptom in not commonly noticed, 252. A difeafe of

the whole habit, ih. Ptclcris, cafes of, II. 191. '

feq.

Animals,
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Animals, number of eftimated, II. 245, note.

Antimony, fometimes excites a ptyalifm, II. 311.

Apoplexy, ufe of blifters in, I. 136. Hint concerning,

II. 196.

Arsenic, vapour of probably not deleterious, I. 474.

Ashton-u nder-line, furvey of the town and parilh of,

II. 56.

Asthma, chronic, cautions refpecting the ufe of blifters in,

I. 154.

Astringents, experiments on, I. 36— 118. Do not

univerfally ftrike a black colour with green vitriol, 70, 99.

Atracilis, eflay on, I. 342.

Attraction, facts and queries relative to, II. 249.

B.

Bath, warm, cafes in which it was fuccefsfully employed,

I. 409, &feg.

Belland, caufe of, I. 458, 503.

Bile, generation of promoted by heat, I. 103.

Birmingham, eftimate of the quantity of malt confumed in

the public boufes there, II. 40, note.

Births, proportion of male and female, II. 64.

Bitters, experiments on, I. 36— 118. Probably neutra-

lize acids, 60, 75. Ufe of in acidities of the prima via,

73. In the jaundice, 74.

Blisters, on the ufe and operation of, I. 117, &feq. Aft

chiefly on the folids, 120. Lower the pulfe in inflamma-

tory difeafes, 122. Produce ftrangury, 124, 129. Symp-

toms induced by them accounted for, 126. Ufe of, when

indicated in inflammatory fevers, 132, 142. Petechial

fevers, il. Small-pox. 133, 156. Apoplexy, 136.

Palfy, ib. GuttafereiiM 137. Tympanites, ib. Rickets,

138. Schirrous t^lnors, ib. White-fwellings, ib.

Spafms, 139. DQ&ium, 147. Ophthalmia, 152. Bleed-

ing of the no#* I 5 3. Inflammatory angina, ib. Angina

maligna,
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maligna, 154,250. Peripneumony, 155. Chronic afth-

ma, 156. Febrile coughs, 157. Hepatitis, ib. Inflam-

mation of the ltomach, ib. Dyfentery, ib. Diarrhoea

attending meafles, ib. Rheumatifms, ib. Nervous fever,

1-9. Dropfy, ib. Lymphatic fmall-pox, it. Warty

fmall-pox, 160. Infantile convulfions, ib.

Bolton, population of, II. 8.

Bombax ceiba, obfervations on, II. 420.

Brick, improper for lining wells, I. 198.

Brown's, Dr. fufferings from vifiting a coal pit, II. 292.

Bury, population of, II. 9.

Buxton -wa tie

r

, analyfis of, I. 295. Effefts of on the

pulfe, 296. Precautions to be obferved in its ufe,' 298.

Ealily admits of a chalybeate impregnation, ib. Cau-

tions refpetting its ufe in confumptions, II. 352.

Calculi, human, on the folution of by means of fixed air,

II. 104. Vary in their ftru&ure and compofition, 109,

206. Experiments on, 126.

Calcutta, fufferings of the perfons confined there, II.

278.

Camphor, Us folvent power on relinous fubftances, If. '322.

Aftion m phthijis pubnonalis, 337.

C . th arides, fee blisters. Not pofleflfed of any colli-

quative power, I. 125.

Carduus benedidus, an agreeable bitter, I. 60.

Carte's, Dr. John, letter to Dr. Grew, I. 503.

Cats, fubjeft to the colica pi£bonum from the poifon of lead,

I. 451.

Chamomile-flowers lofe their bitternefs by cold macera-

tion, h 60. Experiment on, ^1. Warm bath prepared

from recommended in the fmaU%ox, II. 75, note.

Charcoal, on the noxious vapours of, I. 329.

China, inhabitants of annually numbered, II. 17.

Chowbent, forvcyof, II. 33.

Chyle
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Chyle and milk, refemblance between, I. 164.

Crystallization, in what manner affe&ed by oils,

ft. 251.

Cockey-moor, ftate of population in, II. 3Z.

Coffee, medicinal qualities of, I. 354— 357.

Colic, cures of fuccefcfully treated by alum, I. 401.

Colica piclonum known to the ancients, I. 465.

Collier, narrative of the fufferings of, II. 260.

Coltsfoot, efficacy of in he&ical complaints, I. 421.

Columbo-root, experiments and obfervations on,' I. 263.

Ufe of in the cholera morbus, 265. Diarrhoeas, 266.

Bilious colic, ib. Bilious fever, 267. Impaired digeftion,

269. Habitual vomiting, 270. Complaints during preg-

nancy, ib. Yellow fever? 278. Attion of in biliary dif-

cafes explained, 277, 279. Its power of preventing and

neutralizing acidities, 281. Propriety of its exhibition

in phthifis pulmonalis, 282.

Contagion, means of obviating, II. 431.

Copaiba, balfamof, its effeft on the urine, II. 392.

Copper, fatal effetts of pickles impregnated with, II. 225.

Teft for afcertaining the prefence of, ib. note. Veflels

of fuppofed to be the chief caufe of the fea fcurvy, 230.

Cotton, Jilk of Sumatra, obfervations on, II. 420.

Cotton-works, regulations for preferving the health of

perfons employed in, II. 297.

Culture, effects of on climate, II. 145, note.

Currie, Dr. cafe of tetanus by, II. 366, note.

Cutaneous evacuations \n phthifis pubnonalis, not to be fupprefted,

II. 348.

Cjnanche trachealis, conjecture refpe&ing, II. 325.

D.

Dade's, Rev. Mr. propofals for eftablilhing parilh regifters

I. 438.

Darwen, furvey of the population of, II. 29.

Darwin, Dr. cafe of bjjropbobia by, II. 367, note.

Deglutition,
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Deglutition, ebftrufied, cafe of fuccefsfully treated,

I. 365. Obfervations on, 369.

Delirium, ufe of blifters in, I. 147.

Dew, attraction and repulfion of, II. 256.

Digitalis purpurea, recommended to trial in cafes of hydrophobia,

n. 380.

Diontea mufcipula, ftrudture of, II. 237.

Dropsy, remarks on the ufe of blifters in, I. 159. Cafes

of, 381, 382, 386. Of the ovarium, cafe of relieved by

the operation of nature, 375.

Dysentery, frequently relieved by blifters, I. 157.

Dyfodia pidmonica, probable caufe of, II. 391.

Dyfuria, remarkable cafe of, II. 396. A chronic fpecies of,

pointed out, ib.

E.

Earthqjjake, account of, II. 416.

East ham, population, &c. in, II. 11.

Ed ale, average of deaths in, II. 30.

Electricity, efficacy of, in palftes, I. $gz,&feq. Not

confined to five days after application, 399. Small Ihocks,

repeated, preferable- to ftronger ones, ib. Suppofed in-

fluence of, in the defcent of rain, II. 94. Probable good

effects of, in the gout, 186. Not the caufe of motion in

plants, 242, 246.

Elephantiasis, afcribed to the ufe of the waters of the

Nile, I. 181.

Emetics recommended in drop/ies of the ovarium, I. 379.

Epilepsy, ufe of blifters in, I. 149. Remedies for, re-

commended by Celfus, 141. Cafe of, related by Dr.

Mead, 162.

Ergot, afcribed to the ufe of unfound corn, II. 309.

Extracts, directions for preparing, I. 48, nott.

Vol. II. G g Famine/
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F.

Famine, obfervations on the effetts of, II. 260. Probably
alleviated by lymphatic abforption, 267. Life protra&ed
under, by an allowance of water, 268. Affecls old men
lefs than children, 269. Effects of, on a fhip's crew, 272.
Compofirion, ufed by the Americans, to obviate the effecls.

of, 273. Treatment of perfons fuffering from, 283.

Fat, ani?nal, its power of affuaging the fenfation of thirft,

II, 278.

Fixed-air, efficacy of, in fhthijical cafes, I. 309. Foetid

ulcers, 310. Malignant fevers, 312. Putrid diarrhoeas,

ib. Sea fcurvy, 316. Schrophulous complaints, 316.

Ozana, 320. Afthma, 460. Its powers of diffolving

human calculi, II. 104. Capable of being conveyed to

the kidneys and bladder, 119, 123. Effects of, on the

colours and vegetation of plants, 133. Operation of, in

the dyfodia pulmonica, 39 1.

Foetus, extra-uterine, voided by llool, II. 182.

Franklin's, Dr. obfervations on moifture, II. 27. On
the quantities of rain falling at different heights, 98. On
the means of remedying a fcarcity of water at fea, 276.

G.

Gall, putrid, neutralized by acids, I. 102.

Garaye's, Count de la, procefs for obtaining vegetable

produdts by trituration, I. 47.

Garlic, externally applied, affefts the breath, II. 312.

Gas, difcharged from fermenting liquors, different from pure

fixed air, II. 144.

Gastric-juice recommended to trial, as an antidote to the

canine poifon, II. 373, 384.

Gum arabic, its power of affuaging hunger and thirft,

II. 282.

GuUaferena, fervice derived from Milters in, I. 137.

Hemoptysis,



INDEX.
H.

Hemoptysis, treatment of, II. 342. By common fait,

344*

Hje morrhages, occafioned by the weight ofthe air, II . 1 85

.

Hairs, power of extenfion in, varied by different fluids, II.

421.

Hale, (late of population in, IT. 28.

Hartfell-spa-water, recommended, II. 324.

Hay garth, Dr. on Goulard's faturnine water, I. 484.

Propofals by, for obviating the effefts. of the bite of rabid

animals, II. 362, note.

Heberden, Dr. on the different quantities of rain falling

at different heights, II. 88.

Hedyfarum movens, its remarkable powers of motion, II. 243.

Henry, Mr. on vegetation, as influenced by fixed air,

H. 153.

Hepatitis, falutary ufe of bliiters in, I. 157.

Home's, Dr. propofal for the inoculation of the meafles,

II. 81.

Hon ey, ufe of, in cafes of gravel, II. 121.

Horwich, population of, II. 29.

Hospitals, effay on the internal regulation of, II. 170.

Hydrocephalus internus, cafe of, terminating fatally

II. 407 ; fuccefsfully 414.

Hydrophobia, fee rabies carina. Analogy of, to ieta->

nus, II. 367, 383. Cafe of, occafioned by mental

impreffion, 368. By the bite of an enraged cat, ib.

i;

I:;k, compofition of, I. 114.

Inoculation, early, impropriety of, I. 232, c3" fcq.

Moft proper period for, 246 ; II. 76.

Ipecacuanha, operation of, II. 305.

Iron, the colouring matter in ink, I. 108.

G g 2 Jaundice,
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J.

Jaundice, cafes of, in which objects affumed a yellow cal*,

II. 327.

Jebb, Dr. John, obfervauons on his trad on prifons, II.

427.

Jockey, cafe of, related by Bifhop Watson, II. 284.

L.

Lalan-lout, a fpecies of coral, fenfibility of, II. 241.

Lead; pipes of, condemned, I. 203. Experiments and ob-

fervations on the poifon of, 449. Equally noxious to

quadrupeds and birds, as to the human fpecies, ib.

Lemon-juice, falutary effetts of, in a palpitation of the

heart, I. 105. In fuppreffion of urine, 106.

Leverpool, ftate of population in, II. 4.

Lock Hospital, in Manchefter, advertifements prefixed to

the reports of, II. 203, £sffey.

Logwood, fometimes communicates colour and aftringency to

the urine, II. 387.

Lungs and Stomach, reciprocal fympathy of, noticed, II.

393-

Lymphatics, abforption of, I. 372, 379; II. 267, 284.

Retrograde motion of, 386.

M.

Mackenzie's, Dr. diftinftion relative to vifiting perfons in

the plague, II. 43 2.

Mad animals, bite of, not always fatal, II. 369. Poifon

of, may remain latent for many years, 370. Directions

to be purfued by perfons bitten, 372, dfffeq.

Madder, tinges the urine and bones of animals, II. 390.

Magnesia, calcined, efficacy of, as an antidote to mine-

ral poifons, II. 228. Decompofition of, in the ftomach,

SOS-
Males, mortality of, exceeds that of females, II. 65.

Malvern



INDEX.
Malvern-water, ufe of, in nephritic complaints, I. 185.

Manchester, number of inhabitants in 1773, H. 2.

In 1774, 38. In 1788, 63. Annual average of births

and burials, 4. Quantity of rain, zo. Infirmary at, re-

marks on the improvement of, 406.

Mania, removed by camphor, II. 338. Alternation of, with

pulmonary complaints, 339.

Manures, operation of, II. 158.

Marsden's, Mr. account of the bombax ceiba, II. 422.

Matlock-water, temperature of, I. 301.. Compared

with that of Bath, Briftol, and Buxton, 306. Analyfis

of, 303, 304. Effeft of, on the pulfe, 302.

Measles, comparative mortality of, II. 78. Ufe of peru-

vian bark in, 80. Mortality of, compared with that of the

fmall-pox, 82.

Medicines, inquiry into the powers and operation of,

II. 301.

Membrane, generated in the interlines, difcharged by ftool,

II. 326.

Mercury, ufe of, in hydrocephalus internus, II. 407, &feq.

Found, reftored to its original form, in carious bones,

II. 311, note.

Middleton, account of births, &c. at. II. 43.

Milk, refemblance of, to chyle pointed out, I. 164.

Mo n ton, eftimate of the population of , II. 15.

Mortality, bills of, propofals for eftablifhing, in Man-

chefter, I. 431.

Myrrh, operation of, in the dyfodia pulmonica, II. 407,

N-.

Nitre, employed as a febrifuge, effedts of, II. 336.

Nitrous air, antifeptic powers of, 1 . 311.

Nopal, fruit of, its quality of imparting colour to the urine,

II. 308, note.

Oil,



INDEX.
O.

Oil, effect of, oh the cryftallization of falts, II. 251. Sup-

pofed to favour obftructions, 281.

Oleum jecoris afelli, medicinal ufe of, II. 354. Method of

procuring, 357. Formula for adminiftering, ib. Taints

the perfpiration, 314.

Ophthalmia, frequently removed by blifters, I. 152.

Opium, unfavourable operation of, I. 422. Ufe of, in

heemoptyjis, II. 343. Mode of exhibiting, in violent

colics, 405.

Orchis-root, preparation, culture, and ufes of, I. 285.

P.

Palsy, ufe of blifters in, I. 136. Suppofed to arife fre-

quently from difeafed vifcera, 419.

Pedilwvia, hint reflecting the temperature of, II. 343.

Perception of vegetables, II. 230.

Peripneumony, blifters, when ferviceable in, I. 155.

Peruvian bark, Experiments on, I. 36, tff feq. Infu-

fion in cold water, beyond eight hours unneceffary, 43

.

Decompofed by boiling, 45 . Infufion in port wine, 46.

Extract of, a weak preparation, 48. Solubility of, in wa-

ter not promoted by quick lime, 5 1 . Decoction and in-

fufion calculated for immediate ufe, 5 1 . Decoction to be

filtered whilft hot, 5 2 . Means of obtaining a faturated

infufion, 54. Its effects, taken in fubftance, on weak

ftomachs, 71. Combined with acids, ferviceable in the

yellow fever, 78. Exhibition of, in the fmall-pox and

meafles, 97 ; II. 80. Effects of, in the yellow fever,

accounted for, 278. In diforders of the lymphatics, &c.

39°-

Pickles, impregnated with copper, fatal effects of, II. 221.

Plane-tree, remarkable fact concerning, II. 240.

Plica polonica, attributed to the ufe of impure water, I. 180.

Pompomus



INDEX.
Pomponius Atticas, conjecture refpe&ing his abftinence, II.

' *72-- s .1. rtidi-lo noMlkihrajail] fie. „V. iV** -,>,

Porcupine, of Canada, bones of, green during the winter, II.

308, note.

Porter, recommended in pulmonary complaints, II. 338.

Pot-ash, a new and cheap method of preparing, II. 211.

Priest lev, Dr. on the lithontriptic powers of fixed air, II.

120. On the food of plants, 1 52

PrimjE vije, in children, why peculiarly fubjett to acidity,

I. 107.

Prisons, obfervations on the conftru&ion and polity of, II.

427v
Pulmonary disorders, cautions and remarks relative to,

II. 329. Alternation of, with lunacy, 339. Pathology

of, 341. Cutaneous evacuations in, not to be fupprelTed,

348.

Quakers, in Manchefter, comparative mortality of, II. 30.

Quick, lime, utility of, in accomplifhing ventilation, II.

265, note.

R.

Rabies canina, attempt to afcertain the nature of, II-.

363. A fpafmodic difeafe, 366. Analogy of, to tetanus,

367,383. Symptoms of, 379.

R a 1 x , on the different quantities of, falling at different heights,

II. 85. Queries concerning, 97.

Repulsion, fafts and queries relative to, II. 349.

Rhubarb, colouring matter of, fpeedily conveyed to the

bladder, II. 391.

Richmond, furvey of the population of, II. 48.

Ricimides, fatal effetts from chewing the feeds of, II. 227.

Rickets, ufc of bliliers in, recommended by Boerhaave,
I. 138.

Rotherham,



INDEX.
Rotherh am1

, Dr. on the poifon of lead, I. 489.

RoYTONj ftate of population, &c. in, II.

S.

Salep, preparation of, I. 287. Superior to rice, as an

aliment, 289. Conceals the tafte of falt-water, 290.

Retards the acetous fermentation of milk, ib. Medicinal

ufes of, 292. Recommended, as an article of fea provi-

fion, II. 276.

Salt, alimentary, feptic quality of, I. 344. Confidered as

a manure, II. 159; Ufe of, in heemoptyjis, 344. Remarks

concerning its operation, 345, note.

Saunders, Dr. on preparations of lead, I. 497.

Scurvy, cafe of, I. 424.

Seasons, wet, more free from epidemic difeafes than dry

ones, II. 20,22,23. Comparative mortality of, 24,25.

Sensitive plant, experiments on, II. 247.

Sextius Baculus, cafe of, recorded by Caefar, II. 271.

Small-pox, ufe of blifters in, I. 133, 156, 160. Account

of deaths by, in Manchefter, II. 69 : In Warrington,

71 : In Chowbent, 73 : In Cheller, 77: In Luton, ib.

note. More fatal to females than to males, 72. Mor-

tality of, compared with that of meafles, 82.

Spasms, ufe of blifters in, 139.

Stomach and lungs, reciprocal fympathy of, II. 393.

Strangury, caufed by no other veficating Jlimulus, but

cantharides, I. 128. Prevented by copious drinking, 1 29.

Suffocation, not the caufe of death in animals killed by

noxious vapours, I. 333, ^ feq. II. 285.

Sulphur, operation of, in cutaneous difeafes, II. 310.

Sumatra, obfervations on the Jilk cotton of, II. 420.

Sutton-Coldfield, account of, II. 49.

Swellings, white, blifters ferviceable in, I, 138.

Tar,



INDEX.
T.

Tar, acid of, obfervations refpe&ing, II. 423.

Taste, the lealt fallacious teft of aftringency, I. 70.

Tattekhall, parifti of, II. 194.

Tea, green, more relaxant than bohea, I. 85. Particular

effects of, on a young lady, 86, note. Pernicious qualities

of, to be afcribed to its volatile parts, 91 . Ufe of, in in-

flammatory fevers, ib. Injurious confequences afcribed to

the early exhibition of, in intermittents, falfe, 94. Its

powers as an aphrodifiac. II. 45.

Temperature, accommodating faculty of the human body

with refpefl; to, II. 290.

Tobacco, operation of, in cafes of abftinence, II. 274.

Trout, milhapen, probably owing to th» poifon of lead,

I. 462.

Tumors, fchirrous, ufe of bllfters in, I. 138.

¥uffis con-uulfiva, refemblance of, to the cynanche trachealis,

II. 325.

Tympanites, bHfters in, recommended by Dr. Mead,

Typhus, remarks on the treatment of, II. 194.

V.

Valetudinary, cautions to, on viliting crowded fa&ories,

&c. II. 294.

Vx cetaeles, their property of purifying the atmdfphere,

II. 146. Perceptive power of, 231. Endowed with a

living principle, 233 ; Inflincl, 235 ; Spontaneity, 238 ;

locomotive power, 240. Number of, eftimated, 245, noit.

Ven/esiction, caution to be obferved previous to, II. 333.

Ventilation, means of procuring, in infirmaries,

Vinegar, its property of foftening animal fibres, I. 69.

Taken internally, aftringent, ib. Probably neutralizes ve-

getable bitters, 75.

Vol. II. H h Vitriol,



INDEX.
Vitriol, blue, to be cautioufly adminiftered, II. 226.

Operation of, 305. Vitriolic acid, transudation of, II.

510.
W.

Water, cold, too much negle&ed in pharmacy, I. 61.

Impure, efFe&s of, on the inhabitants of the Alps, 176.

Dijlilled, recommended in nephritic complaints, 1 86, note.

Hard, corrected by boiling, 194, and filtration, 195.

No alteration produced in it by malt, 1 96 ; Fermentation,

197 ; Nor tea, ib. Acquires an aluminous quality from

brick, 198. Impregnated with aliim fuited to dye black,

207. Soft, a more perfeft menftruum than bard, for

extracting the virtues of plants, 206. A more powerful

folvent of quick lime, 217. Solution of, in air, known

to Dr. Halle y, II. 197. kemarkable inftance of, 198.

Moderate (upplies of, tend to prolong life in famine, II.

268, 270.

Waverton, enumeration of the inhabitants of, II. 59.

Wine, Rbenijh, a powerful folvent of the peruvian bark,

I. 58. Efficacy of, in kamoptyfu, II. 342. In pulmonary

diforders, 349.

Worms, difcharged from the lungs, XL 188.

Y.

Yew leaves, fatal efFefts of, II. 180.

Z.

Zeller's account of the pernicious effe&s of litharge, I. 456.

Zinc, flowers of, recommended in confumptions, II. 351.

Efficacy of, in various pulmonic complaints, 400. Un-

favourable aftion of, 404, note.

N. B, In the Errata, line penult, for tracbaa read trachea.

THE END.










